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Work Plan 
Angeles Chemical Company 
0600-084 
June 8, 2000 

1.0) INTRODUCTION 

Blakely Environmental Investigations, Inc. (BET!) was contracted by Angeles Chemical 
Company, Inc. ((562) 945-3911) to prepare a work plan to determine the lateral extent of volatile 
organic compound (VOC) soil vapors beneath their facility located at 8915 Sorensen Avenue, 
Santa Fe Springs, California (See Figure 1, Site Location Map). In addition, BEll proposes to 
perform a groundwater monitoring episode to identify the extent of dissolved phase VOCs 
beneath the site. The proposed work was requested by the Department of Toxics Substance 
Control (DTSC) in a meeting held at the Glendale offices on June 2, 2000. 

2.0) SITE LOCATION AND HISTORY 

The site is approximately 1.8 acres in size and completely fenced. The site was bound to 
Sorensen Avenue on the east, Liquid Air Corporation to the northwest, Plastall Metals 
Corporation to the north, and a Southern Pacific Railroad easement and Mckesson Chemical 
Company to the south. 

The property was owned by Southern Pacific Transportation Company and was not 
developed until 1976. 

The Angeles Chemical Company has operated as a chemical repackaging facility since 
1976. A total of thirty-four underground storage tanks (USTs) are presently at the site with one 
additional UST used as a containment for surface runoff or spillage. Chemicals which have been 
stored and used on site include, but are not limited to, acetone, methylene chloride, I,l, !
trichloroethane (1,1,1-TCA), tetrachloroethene (PCE), methyl ethyl ketone (MEK), toluene, 
xylene, kerosene, diesel, and unleaded gasoline. 

In January 1990, SCS conducted a site investigation. SCS advanced eight borings from 
5' below grade (bg) to 50' bg. Soil samples collected and analyzed identified benzene, I, 1-
Dichloroethane (1,1-DCA), 1,1-Dichloroethene (1,1-DCE), MEK, methyl isobutyl ketone 
(MIBK), toluene, 1,1,1-TCA, PCB, and xylenes at detectable concentrations. 

In June 1990, SCS performed an additional site investigation at the site by advancing six 
additional borings advanced from 20.5' bg to 60' bg. A monitoring well (MW-1) was also 
installed. Soil sample analysis identified detectable concentrations of the above mentioned 
VOCs in addition to acetone and methylene chloride. Dissolved benzene, 1,1-DCA, 1,1-DCE, 
PCE, TCE, and trans-1,2-dichloroethene were detected in MW -1 above allowable levels. 

Between 1993 and 1994, SCS performed further testing at the site. Soil samples were 
collected from nine borings. Five borings were converted to groundwater wells MW-2 through 
MW -6. The predominant compounds detected in soil were acetone, MEK, MIBK, PCE, toluene, 
1,1,1-TCA, TCE, and xylenes. Groundwater sample collection and analysis identified the 
following using EPA method 624: 
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following using EPA method 624: 

In 1996, SCS performed separate soil vapor extraction pilot testing beneath the site at 
approximately 10' bg and 22' bg, Laboratory analysis identified maximum soil vapor gas 
concentrations as 1, 1,1-TCA (30,300 ppmV) with detectable concentrations of 1, 1-DCE, TCE, 
methylene chloride, toluene, PCE and xylenes. The maximum radius of influence from the various 
extraction units used were measured as 35 feet at 10' bg and 80 feet at 22' bg. 

In November 1997, SCS performed a soil vapor survey at the site. Soil vapor samples 
were collected at twelve locations at 5' bg. In addition, soil vapor samples were collected at 15' 
bg in five of the twelve sampling points. The soil vapor survey identified maximum VOC 
contaminants near the railroad tracks on site, the location where a rail tanker reportedly had an 
accidental release. 

3.0) SITE GEOLOGY/HYDROGEOLOGY 

Two aquifers were identified by SCS during subsurface investigations performed at the 
site. A perched aquifer was encountered at approximately 23' bg and the Gaspur/Hollydale 
aquifer was encountered at 20' to 35' bg by SCS. In January 1999, the piezometric surface was 
identified at approximately 30' bg. 

SCS identified silty clays with some minor amounts of silt and sand in the shallow 
subsurface from surface grade to approximately 15' bg. Below the silty clay, poorly sorted 
coarse-grained sand and gravel from 15' bg to 26' bg. A less permeable silty clay layer was 
identified by SCS between 35' and 50' bg, which contains stringers of fine sand and silt that is 
part of the Gaspur/Hollydale aquifer. 
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BEll proposes that a soil vapor gas survey be performed at the site to confirm the lateral 

extent of soil vapors beneath the site. A well head survey will be conducted at the site to 

calculate an accurate groundwater gradient. Groundwater collection and analysis is also 

proposed to identify the extent of dissolved phase halogenated and aromatic petroleum 
hydrocarbons beneath the site. Details of the proposed work are provided in the following 

sections. 

4,1) Soil Vapor Survey 

Soil vapor gas collection points will be advanced to 5' bg and 10' bg with a direct 

push hydraulic rig (See Figure 3, Soil Vapor Sample Locations). In addition, any existing soil 

vapor monitoring points on.site will be used for soil vapor collection. A I '!.-inch diameter 

probe rod with a retractable point is advanced to the desired depth. Once the desired depth is 

reached, 3/8-inch extension rods are installed down the I '!.-inch diameter probe rods to remove 

the point lock pin. When the lock pin is removed, the I Y.-inch diameter probe rod is withdrawn 
6-inches and the point is left in place. A continuous flow air pump and PVC tubing will be used 

to collect the soil vapor samples. Soil vapors will be purged for a minimum of five minutes to 

ensure that representative soil vapors are collected. Vapor samples will be collected in labeled 
!-liter Tedlar bags and packaged for transport to a California certified taxies analysis laboratory 
where they will be analyzed for TPH -g, BTEX, and VOCs using EPA methods SO 15 modified, 

8020, and 8260, respectively. 

4.2) Wellhead Survey and Groundwater Sampling 

Prior to groundwater sampling, all groundwater monitoring and soil vapor 

extraction wells will be surveyed by a California Registered Civil engineer. The well locations 

will be recorded using the California Plane coordinate system. The height of a reference survey 

datum will be determined within+/- O.ot foot in relation to mean sea level. The surveyed datum 

point will be permanently marked on top of the inner well casing. 

Groundwater measurements will be performed at the site using an oiVwater interface 
probe. The interface probe will be capable of measuring free product thickness and/or depth to 

groundwater in the well to within 0.01 foot. Proper decontamination using a triple rinse of 
Liquinox water, potable water, and deionized water will be performed on the interface probe 

after every well. A total of three well volumes will be purged from each well prior to sample 
collection using a submersible pump or Teflon bailers. Groundwater parameters (pH, 
temperature, and conductivity) will be measured before, during, and after well purging. The 
purged groundwater will be stored in 55-gallon hazardous waste drums for disposal at a later 
date using a licensed hazardous waste hauler. Once groundwater parameters stabilize to within 
90% of the initial measurements, groundwater samples will be collected using disposable Teflon 

bailers. A new Teflon bailer and Nitrile gloves will be used for each well. 

Groundwater samples will be placed in an ice chest for transport under chain of custody 

3 

ANINS000075 



Work Plan 
Angeles Chemical Company 
0600-084 
June 8, 2000 

protocol (See Section 5.2 of this report) to a California Department of Health Services certified 
laboratory. Groundwater samples will be analyzed for total petroleum hydrocarbons as gasoline 
(TPH-g), VOCs, semi-volatile organic compounds (SVOCs), and metals using EPA methods 
8015 modified for gasoline, 82608, 8270C, and 6010B/7471A, respectively. 

4.3) Analytical Methods and Quality Assurance 

A California Department of Health Services certified laboratory would conduct 
all 

chemical analysis of site samples. The chosen laboratory will maintain strict conformance to 
EPA standard methodologies, quality assurance/quality control (QA/QC) protocols and standard 
laboratory practices supporting EPA procedures. 

4.4) Schedule 

Following acceptance of the work plan by the DTSC, on site test activities will 
commence within thirty days. 

5.0) FIELD DOCUMENTATION AND CHAIN-OF-CUSTODY 

The following sections describe the recording system for documenting all site field 
activities and the sample Chain-of-Custody Program. 

5.1) Field Log Book 

An accurate chronological recording of all field activities is vital to the documentation of 

any environmental investigation. To accomplish this, bound and numbered field logbooks will 
be maintained by the field team to provide a daily record of significant events, observations, and 
deviations from the work plan and measurements collected during the field activities. The BEll 
on Site Supervisors will determine the necessity for any deviations from the work plan. The 
records will contain sufficient information so that the work activities can be reconstructed 
without relying on the collector's memory. All entries will be signed, dated and made with 
waterproof ink. Corrections to the logbook will be made by drawing one line through the error, 
initialing and dating. The logbook will always be stored in a secure location. 

5.2) Chain-of-Custody 

The objective of the Chain-of-Custody Program is to allow the tracking of 
possession and handling of individual samples from the time of field collection through 
laboratory analysis. Once a sample is collected, it becomes part of the Chain-of-Custody 
process. A sample is "in custody" when (I) it is in someone's possession; (2) it is within visual 
proximity of that person; (3) it is in that persons possession, but locked up and sealed (e.g. 
during transport); and (4) it is in a designated secure sample storage area. 

4 

ANINS000076 



Work Plan 
Angeles Chemical Company 
0600-084 
June 8, 2000 

5.2.1) Chain-of-Custody Record and Request for Analysis Report 

Chain-of-Custody records establish the documentation necessary to trace 
sample possession from the time of collection to analysis. A serialized Chain-of-Custody and 
Request for Analysis Report will be completed and will accompany each batch of samples. The 
record will contain the following information. 

* Project name and number; 
• Request for Analysis control number (for cross reference); 
• Names of sampling team members; 
• Laboratory destination; 
• Carrier/waybill number; 
* Sample number; 
• Sample location and description; 
• Date and time collected; 
* Sample type; 
• Container type; 
* Special instructions; 
• Possible sample hazards; 
• Signatures of persons involved in the chain-of-possession. 

When sample custody is transferred to another individual, the samples 
must be relinquished by the present custodian and received by the new custodian. This will be 
recorded at the bottom of the Chain-of-Custody Record and Request for Analysis Report where 
the persons involved will sign, date and note the time of transfer. During field operations, each 
project geologist will act as the custodian for the samples he or she collects. Samples will not be 
left unattended unless placed, along with the Chain-of-Custody Record, in a secure container. 

The Chain-of-Custody Record and Request for Analysis Report is a multi· 
part form that allows the record to be kept in duplicate. One copy will accompany the sample 
shipment to the laboratory and one copy will be kept with the field logbook. All documents that 
accompany shipments will be enclosed in zip-lock bag and taped to the inside top cover of the 
shipping container. 

Chain-of-Custody and Request for Analysis Reports provide official 
communication to the laboratory by listing the particular analysis required for each sample. This 
also furnishes further evidence that the Chain-of-Custody is complete. The form will contain the 
following information: 

• Cross-reference to the Chain-of-Custody Record; 
* Project name and number; 
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* Sample number; 
* Sample volume; 
* Preservative as required; 
* Requested testing program; 
• Required turnaround time; 
* Possible hazard identification; 
• Sample disposal requirements; 

The form will be signed and dated by the receiving laboratory sample 
management custodian. 

5.2.2) Sample ldentlflcation 

Sample labels prevent the misidentification of samples. Following 
sample collection, labels will be affixed to each sample container. Labels will record the 
following type of information. 

• Project name and number; 
• Sample identification number; 
• Name and sample collector; 
• Date and time of collection; 
• Analytical parameters; 
• Known hazards; 
* Pertinent comments; 

Labels will be sufficiently durable to remain legible even when wet. 

5.2.3) Custody Seals 

Custody seals are used to detect unauthorized tampering with samples 
during storage and transport. Several seals will be attached to each shipping container (iced 
coolers) in a manner such that the container can not be opened without breaking the seal. Clear 
strapping tape will be placed over the seals to ensure that seals are not accidentally broken 
during shipment handling. The following information will be recorded on each seal: 

• Sampler's signature; 
* Date of seal attachment. 

6.0) HEALTH AND SAFETY PLAN 

The purpose of the project Health and Safety Plan (HASP) is to provide guidelines and 
procedures to ensure the health and physical safety of people working at the Angeles Chemical 
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Company facility. The goal of the HASP is to provide precautionary and responsive measures 
for the protection of on-site personnel, the general public and the environmental. A HASP is 
included as Appendix A. 
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Site Health & Safety Plan 

Health and Safety Plan Personnel 

The following personnel will be responsible for the implementation and enforcement of the Health and 

Safety provisions outlined herein. 

Project and Ejeld Health & Safety Manaacc 

Mr. James Jazmin 
Project Manager I Registered Civil Engineer 
Blakely Environmental Investigations, Inc. 
1473 Highway 2, Suite 2/ P.O. Box 339 
Wrightwood, California 92397 
(760) 249-5498 

As the Project Manager (PM) and Field Health & Safety Manager (HASM), Mr. Hiram Garcia is responsible 

for assuring that the overall project objectives are met, and that the HASP is properly implemented. As the 

PM/HASM, he will be the primary onsite contact throughout the field program, and he has the authority to 

commit the resources necessary to meet project and HASP objectives and requirements. He will assure that 

proper materials, instruments, and qualified personnel are available and will designate the individuals to 

implement the sampling and analysis programs. He will perform the following tasks: 

• Implement and enforce health and safety provisions for Blakely Environmental Investigations, Inc. and 

its subcontractors; 
• Approve a detailed schedule for site activities; 
• Establish project policy and procedures to address specific needs of the project as a whole, as well as the 

objectives of each task; 
• Acquire and apply Blakely Environmental Investigations, Inc. technical, Health & Safety and corporate 

resources as needed to ensure performance within budget and schedule restraints, and as per HASP 

guidelines; 
• Oversee the collection, compilation, and review field and laboratory analytical data; 

+ Present, explain and document presentation of HASP revisions to project staff; 

• Evaluate site conditions and communicate the health and safety concerns associated with the conditions 

Coordinate efforts of the Corporate Health & Safety Officer, and outside experts; and 

t Provide consultation on the selection and use of personal protective equipment. 

t:su:pomtc Health and Saffllty Officer 

M . 0 . ,: r. Haram arcaa <:-•. , 
Corporate Health aiSafoty Director 
Blakely Environmenmnnvestigations, Inc. 
1473 Highway 2, Suite 2/ P.O. Box 339 
Wrightwood, California 92397 
(760) 249-S498 

The corporate Health and Safety Officer is responsible for the development and implementation of the 

Blakely Environmental Investigations, Inc. Health and Safety Program; this responsibility includes: 

1 
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t Disseminate Health and Safety Program information to Blakely Environmental Investigations, Inc. 
personnel, and update the program as necessary to keep it current with applicable regulatory 

requirements; 
t Review Health and Safety Plans; 
t Conduct a periodic review of Office and Site Health and Safety Plan implementation; and 

• Provide consultation on health and safety issues. 

Selected duties may be delegated to local qualified experts to support site health and safety plans as 

appropriate. 

Project Staff 

Each project staff member and subcontractor under the direction of Blakely Environmentallnvestigations, 

Inc. will be responsible for the following: 

t Understanding and implementing the requirements of the HASP; 
• Reviewing and understanding the feature specific information regarding the chemical, physical and 

toxicological characteristics of hazardous materials and/or wastes that may be present or encountered 

during assigned activities; 
t Understanding and using appropriate health and safety procedures and personal protective equipment; 

• Evaluating working conditions and taking appropriate actions to maintain a safe and healthful work 

environment; and 
• Advising any member of the project or safety management team of conditions that may adversely affect 

worker health and safety and take appropriate actions to protect workers. 

The proposed project team for the field investigative effort includes Mr. James Jazmin, RCE; Mr. Hiram 

Garcia, REA II I Toxicologist; Mr. David Blakely, REA II I Sr. Scientist; and Mr. Lance Jost, Environmental 

Technician. Depending on field conditions encountered during implementation of the investigative program, 

additional field staff may be assigned, as necessary. 

Site-Specific Hazard Evaluation 

The previously reported conditions at the subject site and the activities that will be conducted during the 

field activities have the potential to create exposure to low pH substances that may be hazardous. This 

section provides an evaluation of the potential hazardous conditions that may be encowttered during field 

activities. Table l presents a summary of the COCs historically detected at the subject site and associated 

exposure limits, 

The principal fieldaotivitiea planned for at the site include: 

• Concrete coring .. ·: 
• Soil sampling. 
• Groundwater well installation via drilling and/or direct push technology 
t Groundwater sampling 

The conditions anticipated during field activities may lead to exposure to hazardous substances. Exposurea 

are created in the work place by introducing substances into the air or onto surfaces or materials where the 

workers may come into contact, creating the potential for inhaling, ingesting, or bodily contacting with the 
substances resulting in surface contact or entry into the body. The following paragraphs describe possible 

exposure routes of entry during lield activities at the site. 
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Chemical Hazards 

The project scope involves the investigation of low pH contamination of soils and groundwater and therefore 

encountering low pH hazards is likely. Appropriate administrative and engineering controls will be used in 

the implementation of field activities. Exposures will be controlled through the use of PPE, where 

administrative controls and engineering controls cannot be applied and when practicaL These potential 

exposures are summarized as follows: 

lnhalatjon 

A principal pathway of exposure for low pH soils or groundwater is via inhalation of acid vapors emanating 

from excavated soils or impacted fluids. Low pH exposure via inhalation for workers and the public will be 

evaluated via breathing zone monitoring during field activities. 

R~rmal Contact 

The skin is a major protective barrier to all organs of the body. The exterior layer of the skin generally 

prevents foreign materials from entering the body. However, some contaminants can be absorbed directly 

through the skin and enter the bloodstream. Absorption of chemicals through the skin will be prevented by 

the use of PPE, including coated body suit (Saranex 1'M, or equivalent), impermeable gloves which are 

resistant to low pH materials, and full face splash shields. 

loeestion 

Workers may ingest materials unintentionally when they handle food, drink, smoke, etc., after being in 

contact with the waste material and before thoroughly washing their hands. This risk will be avoided through 

the use of work practices that prohibit these activities in impacted areas. 

Containment 

Spill containment will be provided for all operations where there is a potential for spills, releases or 

discharges. Spill containment will consist of providing sufficient quantity of absorbent material to contain a 

potential release. For the purposes of this HASP, spills can occur during groundwater sampling and 

equipment and personnel decontaminating. The largest container used for decontamination purposes will be 

a 55-gallon drum. In order to minimize the amount of possible release, the 55-gallon drums will only be 

filled halfway. During groundwater sampling, groundwater will be purged using a submersible pump and 

groundwater will be stored in Department of Transportation (DOT) approved 5S·gallon drums. Spills may 

occur during relocation of 55-gallons drums containing well purge water and decontamination water from 

the work area to the drum storage area. To minimize the amount of possible release, all drums will be closed 

with the seal in place prior to moving. Drums will be moved using either a drum dolly or a forklift with a 

drum handler. 

Designated Levels of Prote~lion 

The rationale for selection of personal protective equipment (PPE) for use during this field program is based 

on historic knowledge of COC present at the site, the potential methods of exposure, the engineering 

controls available to mitigate exposure, and the effectiveness of the PPE for the anticipated exposures. 

Levels A and B are not expected to be necessary for the field activities at this site. 
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Level C is specified when monitoring for COCs indicate that the permissible exposure limit (PEL) indicated 

in Table I is exceeded. The following section provides details of the air-monitoring program as well as 

action levels for potential health & safety level upgrade. 

Level 0 or modified level 0 (no splash suit) will be the minimum level of protection for all activities at the 

site. Direct monitoring will allow routine surveillance of the work area to detect ranges that may necessitate 

an increase in the level of PPE to assure the health & safety of workers. 

Environmental Surveillance 

The objective of environmental surveillance is to monitor the work area to ensure protection of workers and 

the public. Environmental surveillance will consist of ambient air monitoring and heat stress monitoring of 

workers. All environmental surveillance will be conducted under the direction of the HASM. Monitoring 

results are compared to action levels or other criteria defined in this HASP. If action levels are exceeded, 

corrective action; including stopping work, upgrading PPE, and/or using engineering controls; will be 

initiated. The action levels are based on published guidelines and regulatory requirements and procedures. 

Any additional requirements which may result from unplanned changes in site activities or conditions or 

identified in any governmental permits which may be obtained as required to complete cenain types of 

work, will be addressed in addenda to the HASP. 

Initial Air Monitoriml 

Initial air monitoring of work areas will be performed prior to initiation of work tasks. Initial air monitoring 

will be conducted to identify background volatile organic concentrations and to monitor for any JOLH or 

other potentially hazardous situations. Due to the potential presence of low pH in soil and groundwater, 

initial air monitoring will be performed in the vicinity of each proposed investigation location. If required by 

the HASM, air monitoring will also be conducted at the beginning of each workday to confirm that 

conditions have not changed during off·shift periods. Monitoring will be conducted in the immediate work 

area and breathing zone at 30-minute intervals for soil sampling/well installation work. 

Initial air monitoring will be performed using real-time field survey instrumentation capable of monitoring 

the following parameters: 

• Halogenated Hydrocarbon vapors; 
• Ketone vapors; 
• Concentration of airborne paniculates 

Periodic Ajr Monjtorin& 

Air monitoring wilt also be performed on a periodic basis during selected field activities for the same 

parameters identified for initial air monitoring. Periodic monitoring will be performed, at a minimum, when 

occurrence of dust; which may contain COCs generated during field activities, is either observed, or when 

the paniculate air-monitoring device indicates an exceedance the action level discussed in the next section. 

Monjtprjnil Criteda. SniTGY Inatrumentatjon and A~tjon I .eye!s 

Selection of survey instrumentation, criteria for use, and action levels for initial and periodic monitoring 

have been identified for each of the monitoring parameters. Air monitoring for airborne particulates will be 

performed at shoulder height (in the breathing zone) at each investigation location. Particulate monitoring 

will be conducted using an HNU Photo Ionization Oetector (PIO) calihrated to detect PCR. TCE, and 
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ketones: and a Foxboro Flame Ionization Detector (FID) calibmted to detect short carbon chain petroleum 

aromatics. 

The following action levels have been established for the identified COCs for field activities: 

CaJOSHA Permissible Aetlon Level 
Chemical Exposure Llmlt(PEL) 

TCE/PCE 100 ppm /5 ppm I OOppm, based on particulate meter detection and Draeger tube 
resnectivelv confirmation •• uo2rade to Level C. 

BTEX IOOppm I 00 ppm, based on particulate meter detection, a Draeger tube 
confirmation - upgrade to Level C. 

Ketones NA NA 

!Jse and Maintenance o(.SuPLcy lnswmentation 

All personnel using field survey instrumentation will be thoroughly instructed on the operation, limitations, 

and maintenance of these devices by the HASM or other qualified individual designated by the HASM. Air 

monitoring equipment used during field activities will be calibrated on a daily basis and maintained as 

necessary based on equipment specifications. All maintenance and calibration procedures will be in strict 

accordance with the manufacturer's guidelines by a designated individual familiar with the devices. 

Respirator Selection and Use 

When action levels identified in Table I are exceeded, the HASM will decide whether to institute 

engineering controls (i.e. enhanced ventilation) or designate an upgrade in PPE. When level C PPE is 

specified, the following air-purifying respirator have been selected for use: 

• Half-face, air-purifying respirator equipped with cartridges for organic vapor/acid gases and a HEPA 

filter; 
• Full-face, air-purifying respirator equipped with cartridges for organic vapor/acid gases and a HEPA 

filter 

Air-purifying respirators are only to be used in connection with breathing space air monitoring, and with 

strict adherence to the action levels identified in Table I. 

The following limitations are items that preclude the use of air-purifying respirators: 

• Oxygen-deficient atmosphere (less than 19.5% oxygen): 
• Concentrations of substances which may be IDLH (see Table I); 

• Entry into unvtatilated areas which may contain airborne contaminants that have not been characterized; 

• Unknown contiminant concentrations, or concentrations which exceed designated maximum u~e levels: 

or 
• High relative humidity (reduces sorbent life). 

Respirators will be assigned to ea11h penson performing fieldwork based on a fit test, Respiratora issued to 

individuals will be cleaned and disinfected after each use. Respirators will be inspected daily and any 

necessary repairs will be made at that time. Damaged respirators will not be worn. After cleaning and prior 

to leaving the work site for the day, respirators will be placed in clean, plastic bags and stored in a clean 

location convenient to the work areas. The following representative respirator cleaning and inspection 
procedures arc to be used during field activities: 

5 

ANINS000090 



Daily Air-Purifying Respirator Inspection and Checkouts: 

• Visually inspect the entire unit for any obvious damages, defects, or deteriorated rubber; 

• Make sure that the facepiece harness is not damaged: 
• Inspect lens for damage and proper seal in facepiece. Exhalation Valve· Pull off plastic cover and check 

valve for debris or for tears in the neoprene valve (which could cause leakage); 

• Inhalation Valve (two)- Unscrew cartridges and visually inspect neoprene valves for tears. 

• Make sure that the inhalation valves and cartridge receptacle gaskets are in place: 

• Make sure the speaking diaphragm retainer ring is hand tight; and 
• Don and perform negative pressure test. 
• Respirator Disassembly: Respirators are taken to a clean location where the cartridges are removed, and 

if damaged discarded to prevent accidental reuse. For thorough cleaning, the inhalation and exhalation 

valves, speaking diaphragm, and any hoses are removed; 
• Cleaning: In most instances, the cleaning and disinfecting solution provided by the manufacturer is used, 

and is dissolved in warm water in an appropriate tub. Using gloves, the respirator is placed in the tub 
and swirled for a few moments. A soft brush may be used to facilitate cleaning; 

• Rinsing: The cleaned and disinfected respirators are rinsed thoroughly in water to remove all traces of 

detergent and disinfectant. This is very important for preventing dermatitis; 

• Drying; The respirators may be allowed to dry in ambient air on a clean surface. They may also be hung 

upside-down but care must be taken not to damage or distort the facepieces; and 

• Re-assembly and Inspection; The clean, dry respirator facepieces should be reassembled and inspected 

in an area separate from the disassembly area to avoid contamination. Special emphasis should be givcm 

to inspecting the respirators for detergent or soap residue left by inadequate rinsing. This appears most 

often under the seat of the exhalation valve, and can cause valve leakage or sticking. 

After Routine Use in Exclusion Zone: 

• The mask may be washed/rinsed with soap and water; 
• At a minimum, the mask should be wiped with disinfectant wipes (benzoalkaloid or isopropyl alcohol), 

and allowed to air dry in a clean area; and 
• The mask will be stored in a plastic bag away from the sun and other potentially degrading chemical or 

physical environments. 

The effectiveness of the respiratory protection program will be monitored by the HASM or his designee. 

Monitoring of worker stress levels during activities that may require respiratory protection will also be 

performed by tho HASM or his designee. 

Respil)tor ChaniJG Out Sche4ule 

Change out schedules for respirators to be potentially used on site are conservatively based on an OSHA rule 

of thumb for acid gas. At a hypothetical concentration of 200 ppm, which greatly exceeds even the IDLH 

concentration for each COC, an 8 hour estimated life is appropriate for both hydrochloric and sulfuric acid 

gases, at normal work rates. Since this concentration greatly exceeds those anticipated and permitted for 

work at the site, an 8-hour (daily) change out for respirator cartridges, when donned, will be adhered to. This 

schedule provides a substantial safety factor for site workers. The conservatively estimated change out times 

are identical for both the half-face and full-face respirators and apply to the North Safety™ brand outfitted 

with the organic vapors and acid gases cartridge (Model# 75SC), which are designated for use at the site. 
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Decontamination 

As part of the system to prevent or reduce the physical transfer of contaminants by people and/or equipment 
from on-site, procedures shall be instituted for decontaminating, or preventing contamination of anything 
leaving the Contaminant Reduction Zone (CRZ), for Level C operations. These procedures included the 
decontamination ofPPE, monitoring equipment, clean-up equipment, etc. 

All personnel performing work tasks in a designated contaminant Exclusion Zone must pass through the 
decontamination procedure established at each work site. If required, decontamination will take place within 
a CRZ, which will serve as the sole entry and exit point between the exclusion zone and safety zone at each 
work site. The HASM will monitor decontamination procedures for their effectiveness in preventing 
migration of contaminants from the CRZ. 

B:rsonnel PAAontaminatjon 

Personnel decontamination for Level C and Level B operations will be completed according to the guidance 
given in the Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities. 
Personnel and PPE will be decontaminated using water or a mixture of detergent and water. All liquid and 
solid waste generated from the rinsing or decontamination will be collected and stored on.site pending 
treatment and/or disposal. 

Regujred Pmcepures 

Personnel who have donned level C PPE and entered the CRZ or the Exclusion Zone must use all 
decontamination procedures prescribed, regardless of the type or amount of work performed in these 
controlled zones. 

Qrder of Decontamination 

Personnel shall wash and remove PPE in the order and steps found in the decontamination procedures 
outlined below. At a minimum, gross removal of contaminants from the PPE, removal of the PPE, and 
washing of hands and face shall be required upon exiting the CRZ or entering the designated Clean Areas. 

Fjeld Wash 

A field wash (rinse of the face, and hands) is required before entering the Clean Areas. Drinking, smoking, 
or any activity involving hand·to-mouth action, and use of the toilet facilities in the Clean Areas requires a 
field wash. 

Decontamlnatloa.,Procedures 

Leye! p Qecontpmh;OQon· 

The following expected minimum decontamination action procedures may be used for those sites requiring 
Level D protection: 

• Oross Contamination Removal 

-Remove any loose soil from PPE and equipment. 

• Safety Boot Removal 
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-Remove safety boots and place away from Clean Area. 

• Glove Removal 

-Remove gloves and deposit in trash container 

• Field Wash 

-Wash hands and face. 

L.~vel C Decontamination 

The following expected minimum decontamination procedure will be employed for those areas where Level 

C safety protection may be required: 

• Gross Contamination Removal 

-Remove any loose soil from PPE and auy equipment. 

• Segregated Equipment Drop 

-Deposit equipment used on site (tools, sampling devices and containers, monitoring instruments, 
radios, clipboards, etc.) on plastic drop cloths or in different containers. 

• Boot Cover and Glove Wash 

-Scrub outer boot covers (if used) and gloves with decontamination solution or detergent/water. 

t Boot Cover and Glove Rinse 

-Rinse off decontamination solution from Station 2 using copious amounts of water. Repeat as many 

times as necessary. 

• Tape Removal 

-Remove tape around boots and gloves and deposit in trash container. 

• Boot Cover Removal 

·Remove boot covers (if used) and deposit in container with plastic liner. Reusable boots will be 

washed with copious amounts of decontamination solution or detergent/water. 

• Glove Removal 

-Remove gloves and if disposable, deposit in container with plastic liner. Nitrite gloves will be 
washed with copious amounts of decontamination solution or detergent/water. 

• Suit Wash 
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·Thoroughly wash splash suit. Repeat as many times as necessary. 

• Suit Rinse 

·Rinse off decontamination solution or detergent/water using copious amounts of water. Repeat as 
many times as necessary. 

t Cartridge or Mask Change 

-If worker leaves Exclusion Zone to change cartridges (or mask), this is the last step in the 
decontamination procedure. Worker's cartridges are exchanged, new gloves and boots covers 
donned, and joints taped. Worker returns to duty. 

Emergency Response Procedures 

The following standard emergency procedures will be used by on-site personnel. 

Sjte Emer~:ency Warnina; System 

Site warning systems may be utilized depending on the work site conditions and the type and the degree of 
emergency involved. Among those available are: 

t Verbal communications 
• Vehicle horns 
t Telephones 

verbal !nsm•ctjons 

Verbal instructions with or without assistance are used to deal with specific incidents. 

Horn Sj11J1a!s 

Horn signals are used to signifY an emergency warning. 

Em~r~:ency Site Evacuafioo SiiiQal 

One long blaat of vehicular or compressed air horn is used on-site to signify emergency evacuation of the 
immediate work area to the predetennined rally point (as covered in the daily safety meetings), where a head 
count shall be taken and further instructions given. 

Exclusion Zone fuiacul!tjon Sj11J1al 

Repeated short blaats are used on-site or from off-site to signifY evacuation of all personnel from the 
Exclusion Zone to the decontamination line of the CRZ where further instructions shall be given after a head 
count is taken. 

Evacuation Procedures 
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In case of an emergency or hazardous situation. the personnel member that observes this condition shall 
immediately give the alarm. 

• Communications Priority - Upon hearing an alarm, all communications shall cease and the member 
giving the alarm shall proceed to give the HASM or designated coordinator all pertinent information; 

• Response Actions- Actions to be taken shall be dictated by the type of emergency. The HASM shall be 
summoned and shall address all emergency situations; 

+ Equipment Shutdown - Power equipment will be shut down and not moved until instructions are 
received from the HASM or designated coordinator; 

+ Rally Point· in case of a fire, explosion and/or hazard alarm, individuals will proceed to the rally point 
assigned in the daily "tail-gate"; 

• Head Count - Upon arrival at the rally point, a complete head count shall be taken by the HASM or 
designated coordinator. Personnel should remain at the rally point until the area is secured and they 
receive and "all clear" from the HASM or designated coordinator. 

Eyacuatjon Routes 

The HASM or his designee will discuss the rally points during the daily "tail-gate" safety meetings. A map 
indicating routes of evacuation will be posted at each work area and will be revised as necessary by the 
HASM. If the evacuation routes change as the field activities progress, a revised route map will be added as 
addenda to this HASP. ·· 

Site Control 

Work areas may be divided into site control zones that include Exclusion Zones, Contamination Reduction 
Zones (Decontamination Zones), and Support Zones. At a minimum, Exclusion Zones will be designated 
through the use of barricade tape. Access to Exclusion Zones will be restricted to authorized persons. Any 
visitors to the area must be authorized to be on site. Visitors must read, sign and comply with all aspects of 

the HASP. If needed, enforcement ofabove procedures will be provided by Blakely Environmental 
Investigations, Inc.'s PMIHASM. The PM/HASM shall identify those work areas which visitors/personnel 
are authorized to enter, and enforce site control measures. 

Because the site will encompass many work areas, site control zones will be established for each field 

activity area as activities are initiated. Each site control zone will include the elements presented below as 
necessary. Site control zones will be documented in the field log. 

Zone I: Exclusion Zones 

Visually designed exclusion zones will be established around each work area in which certain tasks are to be 
performed and eacli.will be of sufficient size to contain all work activities and resultant waste products 
within that area. The. perimeters of each exclusion zone will be defined with barricade tape, or barricades in 
order to restrict access to the work area. In some cases the exclusion zone will be the physical feature itself, 

such as a monitoring well. Work tasks that will require the establishment of an exclusion zone around the 
proposed work area(s) including all hand-angering, drilling, and sampling activities. 

Zone 2: Contamination Reduction (Decontamination) Zones 

The contamination reduction zone (CRZ) provides a transition between the Exclusion Zone and the Support 
Zone. A decontamination line will be established within the CRZ, and will serve as the sole entry and exit 
point for the exclusion zone. The CRZ decontamination station will contain facilities for the 
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decontamination of personnel and portable equipment. If steam cleaning is performed on-site, an area will be 

designated for the decontamination of vehicles, drilling equipment, etc. at a location readily accessible to the 

areas under investigation. Visitors are not permitted to enter the decontamination zone. 

Zone 3: Support Zones 

The support zone will be situated in clean areas outside of the CRZ, where the chance of encountering 

hazardous materials/conditions is minimal. 

Coromunjcatipus 

Personnel working in the Exclusion Zones will be within visual or verbal contact with each other. The 

locations of telephones to be used for emergencies will be identified during the tailgate meeting. The 

following hand signals will be employed by field personnel using Level C PPE in emergency situations: 

SJpal 
Hands clutching throat 
Hands on top of head 
Thumbs up 
Thumbs down 
Arms waving upright 
Grip partners wrist 

Safe Work Practjces 

Llrfinltiou 
Out of air/cannot breathe 
Need Assistance 
OK/I'm alright/! understand 
No/negative 
Send back support 
Exit area immediately 

Safe work practices to be used during the field activities include the following items: 

• Field personnel, inspectors, etc., will enter designated exclusion zones only through the CRZ. All 

personnel leaving an Exclusion Zone must exit the Exclusion Zone through the CRZ and pass through 

the CRZ decontamination proeedure; 
• Only the vehicles and equipment required to complete work tasks will be permitted within an Exclusion 

Zone (i.e., excavation equipment, drill rigs, support !lUcks, etc.). Nonessential vehicles will remain 

within the Support Zone; 
• Containers (i.e., roll-off bins, drums, etc.) will be moved only with the proper equipment and will be 

secured to prevent dropping or loss of control during transport; 
+ Excellent housekeeping shall be maintained. Debris shall be collected in appropriately marked 

containers and all work areas kept free of such material. Equipment decontamination areas shall be 

maintained in an orderly, clean condition at all times. A wet/dry vacuum will be used to remove 

concrete corina:, sludge as it is generated; 
• The "buddy syatcm" will be employed during activities within an Exclusion Zone when wearing Level 

C. Communication between members must be maintained at all times. Emergency communications, to 

be used when mdlos are not on site, shall be prearranged. Visual contact must be maintained between 

buddied pairs on-site and eacb team should remain in close proximity to allow assistance to each other 

in case of emergencies; 
• Personnel will avoid contact with potentially contaminated substances. Walking througb puddles or 

mud, or kneeling on the ground, should be avoided whenever possible; 
• Equipment will not be placed on possibly contaminated surfaces; 
• Eating, drinking, chewing gum or tobacco, smoking, or any practices that presents the possibility of 

hand to mouth transfer and ingestion of materials is prohibited in any and all areas where the possibility 

of contamination cxis~. AI a minimum, this includes the Exclusion Zone and the CRZ; 
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+ Hands must be thoroughly washed upon leaving any area designated as contaminated or suspected of 

contamination. No eating, drinking, smoking, or other similar activities may be performed before hands 

are thoroughly washed; 
• No matches or lighters will be permitted in the Exclusion Zone or CRZ; 

• Contaminated protective equipment, such as respirators, hoses, boots, disposable protective clothing, 

etc., will not be removed form the Exclusion Zone or CRZ until it has been cleaned, or properly 

packaged and labeled; 
• All personnel will be required to field wash (hands and face) at a minimum at the end of their shift 

before leaving the job site; 
• Field personnel must observe each other for signs of toxic exposure and heat/cold illness. Indications of 

adverse effects include, but are not limited to, the following disorders: 
Changes in complexion and skin discoloration 
Changes in coordination 
Changes in demeanor 
Excessive salivation and pupil response 
Changes in speech pattern. 

• Field personnel are cautioned to inform each other of non-verbal effects of illness such as the following 

ailments: 
Headaches 
Dizziness 
Nausea 
Blurred Vision 
Cramps 
Irritation of eyes, skin, or respiratory tract. 

A well-delineated clean area for breaks, the clean area, shall be established between the initial 

decontamination procedures set-up and the entry to the decontamination area. Unless otherwise prohibited, 

smoking, fluid intake and the use of rest room facilities shall be permitted in the clean areas. 

All HASPs prepared by Blakely Environmental Investigations, Inc. subcontractors will be added as addenda 

to this HASP as applicable. 

HeaX)' Eq,ujpment 

Truck·mounted drilling equipment and support trucks are the expected types of heavy equipment that wilt be 

used during field activities. Heavy equipment can represent a substantial hazard to workers. In general, 

requirements for motor vehicles and material handling equipment are provided in the OSHA Construction 

Industry Standards 29 CFR 1926, Subpart 0, and 8 CCR, Div. I, Ch. 4, Subchapter 4. The following 

Standard Operatin~Procedures (SOPs) a:re to be followed when heavy equipment is in use: 

+ Use common II4IIIH. Do not assume that the equipment operator is keeping track of your whereabouts. 

Never walk directly in back of or to the side of, heavy equipment without the operator's knowledge; 

• Hard hats and steel toe boots are to be worn at all times around heavy equipment. Other protective gear 

as specified in the health and safety plan is also applicable; 

• All heavy equipment must be shut down during refueling; 
• Remain alert at all times; 
• Maintain visual contact of moving equipment at all times; 

+ Establish hand signal communication when verbal communication is difficult. Determine one person per 

work group to give hand signals to equipment operators; 
+ Be aware of footing at all times; 
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t All heavy equipment shall have backup alanns of some type; 

t Only qualified/licensed people are to operate heavy equipment; 

• Use chains, hoist, straps, and any other equipment to safely aid in moving heavy materials; 

t Use proper personal lifting techniques. Use your legs, not your back when lifting; 

t Never usc a piece of equipment unless you are familiar with its operation. This applies to heavy as well 

as light equipment (i.e., steam cleaners, hand tools, etc.,); 

t Be sure that no underground or overhead power lines, sewer lines, gas lines, or telephone lines, will 

present a hazard in the work area; 
t Keep all non-essential people out of the work area; 

t Prohibit loose-fitting clothing or loose long hair around moving machinery; 

t Keep cabs free of all non-essential items and secure all loose items; 

t Instruct equipment operators to report to their supervisor(s) any abnonnalities such as equipment 

failures, oozing liquids, unusual odors, etc.; 
t When an equipment operator must negotiate in tight quarters, provide a second person to ensure 

adequate clearance; 
t Implement an ongoing maintenance program for all tools and equipment. Inspect all tools and moving 

equipment regularly to ensure that parts are secured and intact with no evidence of cracks or areas of 

weakness, that the equipment turns smoothly with no evidence of wobble, and that it is operating 

according to manufacturer's specifications. Promptly repair or replace any defective items. Keep 

maintenance and repair logs; 
t Store tools in clean, secure areas so that they will not be damaged, lost or stolen; 

t Keep all heavy equipment that is used in the exclusion zone until the job is done. Completely 

decontaminate equipment within the designated vehicle decontamination pad; 

t Drill masts must be fully lowered when not in use; 

t Parking brakes shall be engaged when equipment is not in use; 

t With certain exceptions, all material handling equipment will be provided with rollover protective 

structures; 
t Equipment with an obstructed rear view must have an audible alann that sounds when it is operating in 

the reverse direction (unless a spotter guides the vehicle operator); 

t All heavy equipment must properly leveled, supported, and occurred prior to use; 

t A safety barrier will be used to protect workers whenever tires are inflated, removed, or installed on split 

rims; 
t Heavy equipment will be inspected by the operator prior to the beginning of each work shift, and the 

HASM shall ensure the compliance to this regulation; 

t Heavy equipment and trucks will be operated in specific site control zones and marked traffic lanes; 

t All appropriate agencies will be notified prior to initiating drilling activities; and 

t Operator will obey all posted traffic control rules and signs. 
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Field Team Review and Emergency Data 

I have read nnd reviewed the most recent revision--:::--------
Date 

of the Health and Safety Plan (HASP) fm the ----,:--,-------
Project 

----------, I undcrst.:md the information contained therein and will 

Site 

comply with all aspects of the HASP. 

Name: 
------~-------------~---------

Sit;oatur~: 
------------------~~------~---

Date: 
------~-----------------------

This information is in case of emergency only: 

So..:ial S~.:curity It: 

Person(s) to nuufy in case of Emergency: 

Rdationship 

Daytime Phone II: -----------------
-------

Name of Physidan: ------------ Phone#:-------

Employee Da1c of Binh: 

•Known Allergies: 

•Known Medical Condilions: 

•any known allergies or medical condi1ion~ that physicians should be made aware of before 

medical attention is given (i.e. allergic to penicillin). 
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TAILGATE SAFETY MEETING 

• 
. :iliry ________________________ ~----

J ---------- Time -------- Job Number-----------,..--

'ent ------------------ Address. _____________ _ 

~pec~ic Location-----------------------
---------

. ·pe ol Work ---~-----------------------
-------

1emicals Us&d ------.....:..----------
-----------------

SAFETY TOPICS PRESENTED 

r'rotectlve ClothingjEquipment -------------------
----------

1emical Hazards ---------------------------------

.ysical Hazards---------------------------------

1<rgency l'roc&dures -------------------
------------

"Pitai/CIInic -----------Phone ( '-------Paramedic Phone ( 

.,-ital Address -------------------
-------------

'pecial Equipment------------------------
---------

·::.tnar -------------------------------------

ATIENDEES 

NAME (priJiiec:t) SIGNATURE 

·•ting Conduct~'C;l By -----------------
'\ur:~Nisor 

---------------- Manu')ur -------
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J~ llnllurilin ill 1M 1/11110 JU llld &oas orS*I'ic COlllpOuula <JCII..pllillll hom the plllalbillt aheold 

a( !he np _,. fot dltllll\iOriiY d -inatioo prabl!:llll. Thrt lllll)1iclll)'riiiii11Wil be 

amoUirllled 10 be fNe t'!om COIIIIOiilllricm llllder lhe COJioliliono Clo( 111• llnAI)'II' by lllllllilljl WI 

,..._ blaak.. The lilt of a01t-TfE plutic e<wting, non-TFS llll1ild soa1uto, w fln' 

coaaollen WiUl NLber oompoaMII iCIIIIIe Jlll'PJ devict sho11lll be avoidod. 

3.3. n. me>bile labrntol)', when pouible. lhauld be '-'OIIPIMtly InN of .mo.n.11. ColiiiiiDab' uaed 

ooi\'CIIU, wllic:lr "'Y pose a problem, i.clude medlylene clalcnidlr. Jreo11 113, loeUIDI Uld 

llaae. 

4. IJ'If8T.RVMENT 

4.! PURGE AND TRAP 
4.1.1 Th• Plf IIIMIIod or .,..a~ioll oallically eoositll of tJw. *'a: puralaa. dttarbioa llld 

balda,. In dl• mobiwlft • Tom• :U:S 2:000 oq~ippac! widlan A.t.S 2:016 is liNd. ln~Jdt 

dlol.CS 2000, a Voc.l> 3000 Trap K (S .. pelcc> Cal IJI:/..1066) lhoWd be inltlllt.d. OM C111 

fblto. ... •J*IIIc inllnlctiolll illclu4ld will! lilt "" wll• iniUllilllo Mli1t Mcpi~~J tbNc 

"'IPitloat ia mind: ua 1111 &J'Jiftl!ll'late 1 etb ~~~' 1f1PbiM r.m~J.; Do 1101 awr-Qsbutn 

iitti&JI ( 114 wr...:11 111111 put fmacr ciPI); Enfll/f dw th~n i1 flow duoup 111• tnp prior 

to COIId~ by illldala a JIUI'II cycle (Je• 4.1.211111 4. I .3 for opn&loa ol Prt l)'lllllm.). 

0$(111 • bubble ..,.., .. ra Blld tht limrr l\alctioc 011 tile GC. IMUIIN the flow «itia11 dN 

VEl an the iiult of die LCS 2000. ThiJ flow •ltould be .,ox. 40 IIIU!nlautt, ~,. 

wlllJ. IIIMIUI'IIIQ tbe .ftow diAl a -.,te tube iJ '" plua It tile approp;a,. •laliot! of lbt 

AL$ 2016). 
4.J.2PIT NETHOD PA!tAMETER.S 

..... T .... I "f·3S"C 

Pllrp n.. ·1 t ~~~~~~-
Dry,. •. 2 1011111111 (CM VII')' dcpcladiq (10 ~). 

DNetfJ PnMtt • 24,"C. 

hart. T_,.,.._,. and n•t • uo•c fbr 3 llliuull:t. 

(Tilllt ce VM)I.,_.ina on...,.,-_) 

llaU T.,.,...,.,., IJld n .. · 260"C tor I 0 min11 .. s. 
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All l.iDI IWifW•lW'cl 1hollid b1 II 0°C. 

Alt.adr'lia and 808 •hould be off. 

Purp prctJIIR (pup; Jhll1, boltom, ri&ht LCS 2000) • lO pto 

Flows mAIW'IId at tbe LCS 2000 vODt while in Pwao, Dry Pu,.e, and. BU. modes lhoWd 

all be ap~. 40 mU111il111111. 

T1111111e pttiiUtlll1 Cllllle, eat.c!ld into 1M PIT~ t~~lec:illl ~THOD (fl) hom 1M Pur. RIMy 

1411''1111, th• •lectina Mecbad I, tl'len £DIT (F3\. Aflu cnasrid& tllor abo~• 10lcct EXIT (F4). 

4.!.3 PIT SEQl!ENC!. 
Oeet & Mftbbd il CI'Mted. tk IIW Gtidll It 10 Cl'tll.e * Mq- tor t.llt At.S lOllS. Thi. il 

<iaacl, boy cb0011iog .US (}'2) £rom the Purp R.ndy scn:c11. Ac chtl poil!t che number of' 1M 

station you l'llill!w flllr1 &om 1111d tln!Jh on is enteftld. To illilwe llle stqllftlA, SXIT (F4} 

to the P11111 RMiy &(ttl!'. atld pre" STA.RT. While' Ill the A.l.S Ml'ICin tbere ilat\lllotiOD 

ctlled 9C.HiDU1..E (T.!). '!'bit J\moaon oen be cl!llblcd pct'llli"ift& tk Mq\leru:e w skip 

ciii'!Bin mtlont o:n the A.t.S 20!6. To onable. prea tho "V'' on Ill• LCS 2000 ~ 

4.1.4 MOlE INFO 
For 1 more d.N.iled dPCnplioll of how the t.C$ 2000 llld ALS 2016 lunetio• 111d 01111 bt 

p~gammed 1o00 tho Tcklllu op•au.na 11Wlual• tbat 11111lo~at«< i.n the mobil& lah or 1n lhe 

ill-bo~Jse, vol•tilc uedon. 

4.2 GAS CH.ROMATOOAAPH 
4.2.1 In thlmobillltb, a a:P 5190 Ml:'ifs. U QC os used, The GC i1 equipped 'IYitb a l)llitlsplialeu 

iDjlll'l.'ion port llld EkcU'Ouic Ptcllllll'll CooU'OI (EPC). A ~OII'IIIIfi'Cillly I!IAile oaplll.vy 

OOlWM •sillftld to ~cp&I'IIC >Ollrtilf COI!l,pOl.lllds i1 di.rel:tl)' 1tl&bod &am doe iDjeet!Ge pCII'I 

to the MSD. Wlthla th• OC 'lllere sllould be all the neoAtary oomJlOIIIIftlt sw:.ll u inle« 

Mpll. liner. lin• o-rin .. lllllaad all lpptopti&to ferr1/Jet. See SOP • ''Mobile La.b S11pp1Ja". 

4.2.2 COI..I.JMl' 
J&W kiMtilk • DS.VJIX 60m, 0.2Soun I.D, 1.4~.~~:~~1ilm lbiqJr.nN (c111.111l12·U64) 

Ten:oJ1111111N t1111S"' -IO"C to :UO•C. 

o!.2.J 'I'BMPEAA TtJR.E SE'I"TINO!IIPR.OGfWWFLOWS 

Zoae T lftl.pf.nltl.tr: 

IIJtrtl• Port r_,_c.,. . :no•c 
Dltowlor J T-pertlt~~r~t • 2$0"C 

TUDpca&\11'1 Proar-: 
llidll T..pen...,. • 4S"C 
Ilidltl 1'l.w • S millu• 
Rag • I O"C/milulll. 

,._, T•paratun • I 00"(' 

J.llul T•• · 0 llliaulel. 
RillA. • 20"CCIIIinUII. 
n.111 T..,.,....,. A ·150"C 
J'lul TI-lt. ·1 mllu-. 

:. no-
e..-. ... p,_,. (EJIC) "IPJll'llll. I Z.l6psi 

(-.tj1111111r dl&lnd Row lbroll/11 col11111n) 

Tou.l Plow •ljlpi'OX. 12 mV111ia. 
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(IIIUIW'ed. M Vtlll oa from, boltoiD, IC!ft GC; _,j)wt fi)r dclind oplit !IIIIo) 

Nmw. lllaeuma· ftow at .. ,Dt ir~s the .IWOunl of 11111plo: btillg dirllC'Iell •wt.y fion: 

die ~OlUillL 
4.;t4 MORE lNPO 

FIJI' III'IOft! ...Uod dctl:rip:iou of how tile HP 5890 liiD<:tiQnJ rriu to HP S&fO oper&tlna 

mall~••• whii'IJ.,. located ia the 1n0bll~ Jab or i11 the in•hOIIM, voiiiD!e IIJQtiOD, 

4J MASS SPECTROMETER 
4.3.1 A HP S!l?l or 1 ~972 MSD i$ uillld ill tile mobUt lab. It i1 dircetly COIIJUided with tbc OC 

vie die GCIMll illlel'face. The capiiWy c::olumn ru"1 throuab 'dWi beated illlrlrt"a.:t inTO the 

Mso .......... 
4.3.2 To adjutt !be MSD oplratin11 JNI'IIIIl••"' • "lwei"""" tune" ~ld boo ptl'fomJod. Taoe 

projll'lllllt ..td!ill lhol int!llm>Wt 10ftlo.ue pconrlit 1/wr llli..- Ill autollllliolll)' ecljult lllld 

optillll%e t.ll MSD opntiog param•tcn insr.lld of bJVing tO •djdll 'lbem I'IUUI\Wiy. Tht 

pro&I'IDII IIIII !lhollld be 111!1ant Sludlll(l SJ""''nI A~ll>!lloc {oiJoll'IOd by BfB T.,pt 'I'Wic. 

When tile ilutrumcat is 1\motiQalns '1\/Wll, lhae sothoart CUMI willalltilfr Sccdoo4.J.l. 

4.3.J TIM MSD ~ ll'lould be Mlb 111111' ,.lie• 50 og of ol.-bromofliiOIObtiiZIIIt (BFD) i& 

loJcted or Pllfljld illto the GCIMS $YJ!lerulbi! rcJUhing IIIIISS speCII'IIIII tntell aJIIl'lc ~riWia 

liltllld beloW: 

lo.a Rcguirod !ptq=jty CrcWJw abuMa'lll~l 

'o IN w "0~ of ion 9~ 
7S 30'1> '10 611% ofioo 9S 

9$ Suo Peik, I 00¥, 

96 ,,_. 10 9% of i«< 95 
113 O')'lto2'!41ot'ionl74 
174 SG% 10 !:1.0% ot ion 9S 
175 S% ro"" or iOD 174 
116 Ill" to lOI"c>fion 114 

!77 5'' ID 9'!'0 of ion 1?6 

The •""-- criWrla it 11om CLP. Otlllr J)I'Oio«lls jlllf bt lMbllitutcd (e.g. ~ 5l4.2, 

82\SOB or \he lllll'lllfilctum'l Wtl'll<:'liou providtd tltat til• modtod.l p~>ri'omtllllft Is not 

C«Dp;oomlNd) 

4.3.4 MOR.E INFO 
Pw • mon diJtalltd ~ripdon of lilt lhtiDI')' of MS fu.t.l:tion till! !low to dllt.imaio Ill• HP 

5971/$972 tefCJf 10 I!!P 59'11!5912 henlwtll'e manlll.l1 whicllillt<l loclllld iD ~* llloblle l.eb or 

io lllo iD·h-. wladle IMtiOD. 

4.4 DATASYSTEM 
4,4,1/t CIOIIJIIUI• witb 416 pn;>ccttlag ud dul sist.byle blf4 «lriv11 it uJI!Id 111 .,.,. the 

~S ~. HI' MS OOS Chem1Ution, &.vi.roquolat Uld NBS?SK Lilll'lll')l arc 

~ b&uo:ISDtlwlrc pckap$ U$41d to aequn oad roc!UGO ~cal dlta. MS DOS 

Cllomlllltion is die \Uidttlying $Otl:\lllr1e that coowb t.bcl ill1111.1111et11 witb EnViroqu.ut 

acriflc ~· klol<l ol ovctlyiQc .<hell that &Dh"""H do,. rocluori"" up<lloUitico, NBS75K i.l a 

........ libory of mao~ tpec:tra lhat i• """"s.wd in Envitoi!\I&IU 10 aid• ia c.ompclllllllll 

odeQrifto:alloo., 
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4,4.2 DATA STORAGE 

AI ~ ~~~~ ~ittS and SWK data. 11\1 hard dtiv .. irrevilabl)' beco1110 full. W1W! 

tb.is !lippeD~. the dna syrcem is lillk.ed with the i"·hQutt na!WOI'k PI! 1M dalll I• 

do:lwnbldtd &lid i\lbUqiiCII!IIy archived on CO. 

4.4.1 MOlE lNPO 
lllttructiOIII on hO'IV 10 u.se &n-iroqllllll to Nil Ill• illlti'WMnl &nd II'Uiftipulate llle 

~qultcld dlta c• be found in !be Envoroqu11111 Ull:l''! Guide IOc.llld in the ia-hoo~o~~, 

volacila 1~011. 

5, ADDI'l10NAL EOVIPMENTIREAGENTS 

5.1 Thi• toqtLup-t is oblai.ued tam dlt .-iOIIU'J' l.dl or ol'dfltd fer tho 1110bi .. laboral4ry 

ip«iriCII.Iy. See SOP · "Mobile Lab S~~p~~llK" 

S.l Syrinpl, · Two S.O 1111, 1.0 m~ 250 ul 50 ul tY!inaes and tiva 10 ul ayriqtl. UMd for 

wnplc and sta.ad.ud pn:p&l'ldiOII. 

5.3 Jl.m&mt I!P'IIdc llletbuol (MeOff} B.ll (~,d 23:!r235, 2.l,ml). !Juod for llllldud. 

prepultioa lllld toil tJIII'Idions 

s.• Clan A Voluounric Flub· 2 mi. 10 ml anc1 tOO mi. Used for su.ndard p,...,..won. 

Orpic free WlfAir, C.wban tlltnd or tu:lium purj!lld ~~oltet' oblairied UOIIlll.llionuy lab. Souled 

Wiler WI be uiiCd u loog • blaok Is ruo dcmoM!rlliJl8 ILIII it it noa-~~Moet for all tarpt an&lyl.o&. 

$., Ami>« ~WIII'Suew""JU • 2 ~nl 4 mJ ud I <I ml. Uud for sur.ndud llf'llllllttion and 10il 

u:rr.ac'l.iollr.. 

s 5 vat ..... with i'pf.t for • m 1 vilb. 

5. 7 lillllallcc • Capable or 0.1 g. 

5.1 Soak"" • 200 ml ud 500 1111. 

'-9 Spll\lll· Slllialcss 1te1l. 

5.10 Slt.Dple Tubes (PIT). s m.l~~~.aly•u. uomm ~ 19!n.m. 

s. I\ Putt,.. p91f:wlf8ulb. 5 ml aad 9 ml, pas. 

~. l ~ DiiPIIMOII pip;!laorfo!Bulb • I 0 mi. pos. 

'· STANDARDS 
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should be 111tumood t.o .._ &.ur u l<leln .u JIO'Iible. Slladatds thawld be "'llltol.od .W. dllll 

WUI'IIIltt. FoUow ~J IIIIIWf..cNm's e;epirllion dUll All d-111• ,.sardin,8 lilt certil.ic«iao 

ofNIIdiNI Is tiled will! ttY QC Ol'f'ICI:I'. 

6.2 All 'JII'Inaesud glw- UlOid i111UJ!diud prep.va~im are de4ica'WI fot tliitpUI'pOte. 

6.3 !Jnem&l Scall<latda C13) • 1'bil medlo4 ~lift inte:rul ~ qiWltitetloo. Jmcnalstadudl are 

uttd to moailm ud alijust for in&trumflll fliiiiWCic:uu. Penlalluoi'Dblll:ullll, 

I,AodJfluOtobalaent, l,4-dJ~blorobenl~:~~eod4 and cnloro~S .,. uwtd ill the 111obUc lab. 

SUI'I'Oill!c Sllll!dards (SS) · S~ moaitor !he iDIIIV~mellt's pcr(OI'Il!IDOI!. To"-••18, 

4·broiiiOltiiOI'b~c 11114 dibromc>fhi«<bclltene are tbe I\III'OJIII:t lll4d in tb• mobile lab. 

U I P!!IJ!""''oo !st:iS 
A 125 uJII JSt'SS solutioa iD MIIIOH is ptepil'ld by dllutiq tho blsh 110Ck aolatioiiJ. fill a 

cleiiMII, !0 mJ ~olwllll'll'iC flut with IIJPI'Oll. s 1121 MtOH. Usina I !.t 1111 1M SOaJ 

1)/riapl, traUi'ct 62~ ul of UlCh hisJI IIOCk t.Oiudon 10 d'lil t'JMk !UltiiiS Aln l.o lll;.ct imo 

die body of McOH. Fill ~ol'l.lmwic to volwma ud invlll'l no more than tbrec Ullles. 

Transfer C<ODil:On l.lli.q a 9 ml Plf!llut pipcm ro laboled • "'I nbct vials. Use valves wilb 

scplllto ocp. 

U aromotiiiOI'OboaiM lllllldG'd (&FB> . DFB is inj Krltd or Jllllsod t.broucb lhe OCIMS 11)'111111. in 

order tc 111011illlr thl!l M'9D el<l'otrooiu. Tbis is don• by, ••al\11\illll i.M I'NlllMIIIIIIA IJ*'Itll 

lnd i'AIIUMII tlu,t it m- the ~ritoria Biven in SeoliOft 4 3.3. 

6.4.1 PlJJarti!M IPB 
A worici.aa: ~ Hlution eooll.illina 25 ,lllllml ot BPB iD mtllwlol il. pl'tJIIINCI by 

dilut11111M' llijjh stDCli: soluti011. Fill a cl-d, 1 0 ml YOIUJM'Irio lluk 'Witll appn».. P. S 1111 

l\oleOH. Using a 2SOul fiY"'np, ll'ltufer 100 ul o€ bip lttiCk lol'llution 10 lbe l'la.tk !UltiaJ, 

me to ~tC' into tlle bocl,y of MeOH (T11111del' 14Y llllll*lolll.l BFJ In IN ampul 10 • llibcl«< 

lml JL1IIIoe vial _,.. CAll). FiR ~olltll1llll'K: lo volume llld i11YW'I no morwlltlllll~Hto d111es. 

TuMfer ~-. utiiiS a 9 all PN!eut plJlc!:te Ill labeled 4 1111 wbotr vial1. UH vlll'oc• with 

HJ'IIIIO Olp. 

6.5 M.9trix Spike ('M$) ad Laboratmy COntrol S...pk! (LCSJ &i~Pd~rd1 • MS lllld LCS 

lllndltUI'IIIIIPI" Itt -..d to !ltufC !lie melbod's ahilit.y or Ull'8c:ti"l Qll'jJel w.l)'la ltom die 

IIIIIIPI• Jll.llrix. The ut.lyl.fl found ill t.lwu st.llndudl 1111: 1,1-dioblonlediome, 1rida~. 

~hloJObcm-, IDhHIIIO ad IH!ft.'llene. 

d.J .I Pnltllrldon MS 

A wmiJI.t IIIDdlrd sohltion com.al.lliag SO IJ!jlml of MS cot~~po~~o~~dli in mlllhlllol ia fli'CI*td 

by diluMa Ultllitb stock solu!loo. Fill 'clcaa1d, 2 ml volllmetric tl&llk widiiiPf.WO•· 1.5 nd 

M.OH. l.ltilllll $00 Ull)"r'LLIac, lnllft<lr 400 ul of hip dock 10lutiiCJn to .. 0 fl.u.k .-Jdag 

•m to flliect UIIO the body of MIIOH (Tnwtlot &n)ll'llllllainl tolulbl ill t.be unpal 1D 1 

Ia be lad 2 ml1mber viii lllld cap). I" ill voiiiDI!Irie to volwno ud invlll't oo mor- t.baa tbrw 

lillllllt. Tr111trht CODIMU u.sills a 9 ml Put~1.11' pipme 10 a !alit ltd 2 ml 1.11bw vial. 

6.6 CCIIifitd ft.lrldanl .tolutions or lliJ)l rt.01:k t.O!Uiilm$ sllould be obtaillld livm COII'lmii'Cial 

~ llleh u Ablolu~e, EM Scimce, CllcmSIII'Vklc, ltllllotk and SupeJco. TbCIII 0011110ntrlflil 

IOIIItiolu caalllta be dilUted to make Mltldoa t~cek solutiont. for I\U'Itf .... ,..., tliiiN •• 

IMr r.o ,..rklrl11110ek IOiatiou l'I'Cl'lred frem dltr..t ••aftlct~~rers 1111 1• u•btn Ia 

SO
•IPder illl -~ .. U. Meliii&C)' fd dl• Mlado~~o~. ,. or allllllld•cls uMd Ia til. mobile: lab see 

P ·"Mobile LIIO S~w · 
· 
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6.6.1 C..l~tion ~ • T.._ ate twO .rypoo of ullbtai011 ltlllld..rvla uud fM dlis 

motboe: lDitial caUIII'atioo lllllld.wds (!CAL IIUI\d.nla) 11111 illldal <:alilnrion 

v•ifilllliOD !Wld!Ud& (ICVICCV). Then standard• dift'w by maiiU~R or lot 

tournbort. The lCAL ,.,tlltds aro liNd 10 f'llm 1 :alitntioa curve (ICAL) of II lUll 

1\ve ditT_.. C0110tl\11'111t04S. Thit CUI'\Ie 1.9 tl!.• ll«!&!d uoizt& 1M fCV/CCV 

loQJidards t'llll Ill apJWxima!l!ly 1M midpoint t~f dlot !CAL. OIICI! vlll'i1llld, tither 

tt'llld.Mi caa be uted "the contiJiuin& e&libtUiOII tiUdlrd (CCVj. Tbc CCV it !'WI 

11 appll:lldlltarcly tilt midpoiDI: of tbe I CAL durin& tJVoty 12 hou11 oftUIIplt atlllyll$. 

Pnp•woe~ ol botb ryp1111 of S'llllld6ds is ideol!c.ol. When dw lLIP IIOCk aolt.dioll& 1t1 tt 

ditfei'IUIII-11117.alioll dlco, o\Moo.lsly, diff'ernt voluiiiCsll'lllll' be uaod. 

6.6.1.1 PrpnntdQI•GyMl;x 

A wartia,c lludltd .!OiutlOil COI!tatnlDI SO Uflxnl o( wpt anal)'tll• lrt melll111ol il 

~ by dihllina 1bt bij!ll Jkl4J( iSOI~IioJU. Usina a l.O ml Sl'fillle add 2.6 1111 of 

MaOH to • laballd 4 rnl wbe• •ial. L'1ifti • 2SO 111 syrinp, add 100 uJ of tl.w 

ketollt mix. tOO ul of MTB£ liDd ~00 uJ .,r Frton 113. (Trilllsfer Ill)' remalcing 

aolutioiiS i.n the ...,..J91o la!Mied 2 mlamb..- vials .,d cap). tJsin1 a i .0 1111 .,.,.ir.p 

add 1.0 ml of !he 6 com.pooem ps milCIUtt 10 t.bt vial. Make IUtoiO injeet into w 

body ofMoOH. 

6.6.1.2 PtQAdO!.J • MiX 
A wotlci.q aDdiUd wlutioo C'OIItl.iaing SO JJ&iml of~ an.tlywl in m•llluol ia 

pl'l!])arad by dltllling d!a blaJI ~ aohllion. t:sill&l 1.0 ml J)Tinp lllld ).0 11\1 of 

McOH to allbel•d 4 ml IUD'* vial. Usillsa 1 0 ml s)lfiqc, add 1.0 ml af tbll S<l 

compODDIII mill. 10 lbe 'lrial. Milke &111111) i.nj<Kt into the llody of MaOB. 

&.1 STA.'IDAllDS LOG BOOK 

Whao ll1lndlnla •e ~. inf0111111liDn about w!r prep.valion mullt be enund ioll) tho 

l'llllt>ilc lab Slalld.ln:lll Los Book. SIC SOP • SllnclatdL Loa Book. 

1. PROC!DtJR.E 
nl.t. SOP ~ ~ MS CllelnJiadon Md Envll'llltiiPI is loi/W lad c~ propmy ltld llu 

bllCD llunclled · Tllillllcl11•s 1Jie ~rctt1on of a ll!lll.hod w:illliD lllc ao~N-tte. 

7 I Ia ·l'IM OOIWS QRI:m must be hlldwlle NDtd. Soe Soctii'ID 4.32. STANIM.ID SP!CTlA 

AiJTOTlJNE ot11 1111 :ilund by c.boosiog MANUAL 'l't1NII from l!lt TUN!MS llllllllllltiiCtiOn 

!Ilea t~leodaa TtiN'!. Oac• lbe tlN:Io is oompletc .ave tile resuht ia A l'tJN!.U 111d. &Nit. To ru 

a BFB TIUpc 1:\.IM, Mlect Tli'NEM., TAIIC.lllT u.d lllom BFB T'I.JNE. 0a01 the \\1141 it 

ea~~~plttc! ave tit• m'l:ltl in BFB. u and alt. 

7.1.1 '!~ ct.ct dtll Ill• hardYNe ~· WIU -u~"u!UI ~d lbal !he J)ltllml is adequlltly 

Malin~ lui olllle :SFB sll.l14ud 11 Jl!oll1td or llljtcn.ed 11110 l.be l)'llem. To do lhis or uy 

1111al~a11, • "4UIIltle IIINI: be sc:t up in Enviroq\1.11\~ SM SOP· VOA Sequence SCrap. The 

rewl!iq 1111.11 ~ ofcha BF8 111\llllalllisf.r tbc crtlrlria,flv1111 in Seoatlon 4.3.l. Thalllllt 

"*;~~"• c .. be cva.li1&!4011 ."iall the run. Fllllction "'ltllin !o¥IJ'O<IUIII!. Allaly•is lllUII •~>I 

bCofU114111111 p111pd or iDjocllod BFB SILII'Iplt Cilll meer duo• Cl"it.eri.a. 
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?.1.2 Wilt~~ ....,;.w~na dl• Sf'S $pecll'l for • pauina tell!!, t1u: followiaa rules mllft be 

cont~dtred: If 'bMJI&round 'ub'lnlaioo il required, it lllUBI b& doae 11••1 a •iasle 1cu no 

more lila 20 !WIJ 011 either sids of the BfB peil.o(. Oo noc backjp'Cl!lod slliiNIIIIY part or 
the BFB pale. 

7.1 J All .. bfequentlt.Wiards, samples. MS/LCS'& an;! blanks auocillfcd witlla.IIJIB an•lytil 

!111.111 u!l8 idemical MSD ii'IA'UIDllflt conditiOili. 

7.2 ~ • Aa !CAL of •lMit S dt!'Fereot c;oaC«<U''IhCICU IDIISI be Nil. T!ti1 il dooe by 'Pillilll 5 ml 

of orp.Dit::-&ce IUilllt waw wltb 11M IS/SS, Gu ~Ill and Mix -dardl. 
7.2.1 &J.I~~~aples ill'C spiked as IOu!Jial o( lS/SS (except BFB 1111\J)Ie•)· Thul ccntii)CIIIdl :o a 

lui •pi.ke &mOUI)t iluo 5 mi. 

12.2 The lew! a utu~Uy usld in Ill• mQbilc lab aro :i. 20, 40, SO, I 00, UO ad 200ttflml. , is 

cormpollds to 0.5, 2.0, 4.0, 50, 10, I' Md lOll I oftht O.s M:ix and MJa solutioN. &l:h 

stadlnl il prfPII"!CI i.ndividt~~~lly in • 5 (l ml syrmge Mid dler. pl~~.Ceecl 011 the P/f fer 

14al:ylia. 
7.2.3 Ulli.n1 E.twiJ'OqUIII!t., u.cb Nlldtid IWI should be nwtewolll to CI\.IIIR the sotl'wn bas 

prDpo~rl~ illtegriiQd pd idmlilied 1\1 compouna~ 

7.2.4 Usln& me Ea~iroqu1111, upddt !he sof\ol.·are l'IICtil.l>d widl tho liland&rd datil tilts •d 

tlbul.t!t lhe an:a raponse or !be ahuadent.tic ioos qail111 conc:enntiM for e~eh 

cOOJpou11d il'ld nah illromal litudard. lJJing EnviroqiiUit ulc11l"t '"pon" racrou (R.F) 

lor uch compoo.ond ••l•tivc 1.0 one of lbe ill~ sundarda. Tile i.tttem.J 11.1.11dud &elel;led 

for the caloulatlon of tlle RF fM a COIIIJIOuGd lbould !)C) the inlc't!lal 11Mdud tht 11M a 

m=nlion lime dosut 10 the compound \Ieins mcaa11r01d. The RF i& calcula't.lld as £olloWlt; 

11- (AXCi.l)i(Ai.CII) 

whn: 
Al!. • •• ofdao qulllltitatiCI& ion for tile compound t.Utg maaii~Utl~d. 

Ais = ... of lilt quanti .. tlon io~ lilr lhe ip.cc!ftc ii!WIIIl slltldaJ;j, 

Cis- <OIIIllllltrariQII of die apec\flc intemal nudlll'tl. 

Cx • concelletlllioo of lho C:OIIIpound bcinJ racai!Uftd. 

1.2.5 Sylii!Uia Ped'oJ:Diallcc Cbcck CotnpoW!dl (Sf'CC's) • Tbe 1'11tUIItf mlllt 'be ~hecbd for tbe 

following compoW!d! 1.11d mllit satl•IY l.bo ~rilelia siven in ordl!r for tbc ICAJ., to 'bll velid; 

CWorcmedJ&ne • 0. I 0 
I,I·Dicitlofoeth..ot. 0.10 
Bromofonn · 0.1 () 
Chlorobe.u.ne • 0.30 
l,l,U· Tllil'ldlloroedtue • 0..10 

'1.2.6 C.llllrasie1111 Cbealt Compo1111d.l (CCC'•) • fhe p1.11pc!M of rbD CCC'1 uc CO evl.h.-te tb• 

IO!IIIrity of tbe ICA.L. Meet1111 the CCC criterlt i• not 1 SllbSrit!.IIAI for sw:cessftll 

gJiflnticn oflbe ,.,..c u.alytn, 

7 . .2 •. 7. PMr hlNive Sranc!llni Deviatioa (lSD} IIMt be thecklld fQI rtlliiOIIlpOUilciL 

.RSD • SD/ RF-. "100 
~; 

SD•mnrl.vd dtviati11n ofR.F't tornch compound of the lCAL 

R.Fm~. • DINIIIlf forCIICh eompound oflhe ICAL. 
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Tllc RSO th(lllld. be l~st tlwl Of' 41qiJlllto IS% for cadllllr,.. anal)"'t. Howtver, tbe ll9D 

for Ncb individ•l CCC IIIU!I be equitJ to or less l.hw 30%. TM CCC' tate: 

I,I·DiclllCfOitll~De 

Cblorof'ann 
I .2·Dic.hloroJ»''!!IIIIe 
ToiUC~» 

EtllylbtUCM 
Villyl CJaloridc 

7 2.8 lf any CC is abcve ~0"0 t11a1t the !CAL is IIDI valid ud cOI'I'IOtillt tetioo mllll 'AkA 

Corr~etive IQtioa may ln~luclc l'ei'IWiinl one of tht tiiUII!Mdl, checklnl lniiiJI'.tioa IIIII 

idntln.tioallftdlor diiCreQina lhe r.111p oit.ht IC AL 1.:t e!imiNI!ot lll\ll'llion. 

7.2.9 The !CAL for &lltwpt analy141t ihould have 1n R.~O of l•n tbUI or equal to 1$,.1. If the 

JCAL c:onWI!s compounds durt exhibit ovl:'tagc RSO's ~~t•er tlwl 1-"io chal one of ~o 

ICtiOIII CUI bot (oiJO'Wed.: 

l) A.aiL!y.te tiM! pollia of tbo !CAl.. Jf ncctlW)', oiiOI.i.n&w one of ca. poLDis or rmtn 1 

problematic point. 
2) flit avmge RF RSD of aU lai'Jet compollllds ana 5WTO.t!AIAIS e.m be ealculatM. If tbil 

tml aver~~gt~IU" RSD ialcsc rblri l )0
-" !hell du: !CAL is vali\1. 

NOTE: If a tarptaoal)'W has ,. RSD mar is be)·ond I~,. and • rapor~~ble IIIICI\IIII is 

ducllld, tl111111 tbllt Nmplc must be run un.:ktr \'all(! CO!ldltion' for !bat )lAftleul..-

~· 

7,2, 10 l!valuatioa of Rfltlnlioll TinMs. 'rho relati\'t ~ewnti011 timtl of tWill !<lrlfl IINI)'w ill 

tWIIt (lll.lihralion si&Od•d mou.ld IP" witb•n 0.06 minutH. 

1.2. 11 Ortot all ofclle Qol.oe crill!!rla aro met m.n th !CA.!. is couiderod line..- Ud vslid. Tbe 

so~ method widl the llj:ld.Jt.ed !CAL shelllcl bo !illvtd. 

~.2 !Z Averap Nspotlte f'al:tors n used forqu1.11tilltio11. 

1.3 .;AJ,JBMT!ON YERliJCAilQN acv K:;{;Y) 

Callbnl:iqa wrilicldoa CCtlltists of diNe swp$ that w-e fl'llrlilrme>d 111 lhc bcJii,lUW:IS of nch 12·120Ur 

a.~~~l)'tlcalsluft. 

7.3. I A B.F B slftll:ll• that ~Mtts lhc liWIII cri1iltlia. 

7.l.l Tbe ICA!. for CWih lal101tiiii.I)'IAI of inttre$t sloo•ld 1M vlll'lfie4 by l'l.lllllin&IICVICCV at or 

about t.be lllld·poillr or lilt !CAL. 111 IN: !IXIbilc lab lhe ICV/CCI/ is IUUilly 50 U{llllll. 

7,J.J A IN:ttlod blallk 1hould bemalyad aft.crliltiC\'.CCV 10 elllll.l'f tlulllbclolalty~tm (PIT, 

ll'lll.tlilr llus 111d OCIMS) i1 flee of OOIILIIniNmtll. 

1.3.4 '!IPCC foriCVI('CV's • Wh SPCC ((Impound i.a lhe ICVICCV Must- it1111iniQIIIIII IF 

IJive in Sec:tion 1.2.3. If tlw minilllllrn ltF for 1111)' SPCC isaor met tbon QO!ftl:l.i~IIICII'\01'1 

IIIUIIC be I.IKID, Co~"~Wiivc aetiOII ini:I\Kiu rrW:lag nt"' ICVICC'\1 lil&lldlrd, injettion port 

uiale!Wioe and/or dNctlVIllion of ponibll ao:t.ivc 1l"'s i.a l)lllCIIIl. 

1.l:S CCC lbr JCV/CCV'' • tsl:ll CCC eompoWid in lhc !CVICCV wben llOII'IJ)Itld to 11M ICA!. 

llllluat haw • pel'llllllt diffcrtru:.c~ or loe111han or oqualto ZO¥ •. 

'I J.ll T'llc ICV/CCV for alllllr!lflluab1a should be lost ra.. or equiiiO .:wK. If lhe ICV/CCV 

eollll.ias<:ompolllllb th111 ex.hl\lit R..f dl.ftiehncca crt•• diLl! ZO'Y• Nladv• 10 !be !CAl. IMn 

th• foi;OWill&otn bt done: 

I) ll.eual)lzc llae ICVICCV, 
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2) The a venae lf' d1111U.rion or .U wa« oOVIpound• and SUIFO~I IWI be calculattd. If 

l/lis una! R1 deviatio~> isle~slb• 20% """'tile !CAL ;, <till ~alid. 

NOn:: If a tarect m•lyw fiLl a Rf diff .. rn"" tlwot is i>e)'OIId 20% IUid a rcporublc 

amo..nt it do:tecced, th•o tlw tample m~ be r•o Wider nlid coaditioot for thrt 

poniOI.llor ualyte. 

7.3 7 Iate!IIIL) SWidard R.elauion T~ - The ACIIIltiOn tunes of tbe iatWDII.I !Widlii'CI in tile 

tCV1CCV c.aaaot dcvi~t• by morollwn 30 1ccond• Nom the mid·polll! !fCdard of!M mQit 

roo:et~t!CAL, 

7 3 '8 fntelllill SlaoiWd RCl!lOOIC • T~c arta f« any of !lie lnttrul Slllldards ir. thir rev /CCV 

tnll.ll not cJwla• by moN tball a factor of ""o I -SO~'-"' • I 00%) from Ill• "'lei-point nandard 

oftllo m011 telll!DtlCAL. 

7.5 .-.NAt. YSIS Of SAM.Pl.ES 
75.1 All 11111\plts ollld n.ttndard $0lll'li.x!i must t>e sJlowod Wltlll 10 ambi- tamperarurt befon~ 

llli&Jy1 (&. 

7.S,2 Woltr Sample~ . Open the tllnlple "onllliMr and ciii'CI\IJ)) draw !he IIUIIplt ii!IO lbe l)'l'inll• 

banolto just ovw tb 5 ml rrwf< 111d dilc:Jwp •t ,., .. , •. R.c!pftt this pro<:edUAI "'properly r)lae 

the s:yrtlljje On 1be !bird dra.w clisoharp 1M rosidual '" wbilt edju.;ag 1he tlllllplc YllhiiOO "' 

5.0 1111 Add the 2 ~I of TSISS l!Widaxd In "Y'i"311 w'lb water illl!lplt. P!Jw into JlW'iC tiiM (II 

PiT IW:Osartlplcr. Ti11~teo tilting with wr<nch. 

I 5J Soil Sampi«<• J)r.,. IIJI Clr81111iC" mac ICIJOOI w"er IQIO ti'H! 1)-rill,gc battel to jutt ovor th~; S mJ 

m.t.rk ~~:~.i discbup tbc: r<Sidwllaxr while adj~;tUig dlt voJw:ne 10 5.0 tnl. Ad<lllle l ul oflSISS 

lll.lld•d to l)'linll•· Wtiab 0111 s p of ump~<e into thor purae lllbe, Qutc.kly. ldd •yrinp 

=-tato s.oii$Ciple in IU rube IJid pl..,. on PIT autoMI:Ilplor. Tishtea lltting with wt\\'llch. 

7.54 Propam 1 S41C(UIIIIU iar.o the Prt and ~orr.putcr, DoMlloed the seGUcn<:e to the ini'!NIIIcnt 

I.niti&tt a th.o purp cycle. 

U.S If Ill• initi!IJ lll&l)'lil of a l&mple bu a flOIIt:~ellll'lltion of I.IIJ1C'! IJIII~U(i) the! exce!l(ts the ICAJ.. 

upper 11111p, tbe llllllp.il: n:ouSI 114 riNIIWy:r.ed 1.1 a dil~tion. When a ~~~~~~pie ls l.llll)Z<!d tbll lw 

!..IINrated ion• !'rom a compo1111d. lllill'llll rnu11 be Colloweci!Jy 1 blaolc tUgOII wt.~a lllllYfi!, lf 

the bllak lllll)'tis is nOI fTcc of intc:de!cn~cs. tb~ I)'Stelll mUll be dcl:()nuu.in.~lfd. Sample 

iANl)ltoris IIIII)' not tesum• wotol a blw Oll.ll be on•I)'Wd ctw i1 t:N:c <>( lotillfol'lll101!». Put dl.nt 

rca~~tdlos C&l"t)!OVD ~an be u.Md to clol~too! 11 wb*' Jrvel 1 p~tti~ulu a«~~powad will e!dllblt 

syst~ ¢ll'll'OI'or. 

7 :56 SI!'C()nd.uy loo qtwllitati<>n i$ Lllowtd only wfloln theft are MII:IPIIII iDIC'tfmace1 witll 11\t 

l'rimu:Y ion, 
7.S.7 Once 10 11lquot hM been l.llkea from • w- •ample, die 11!.111411\iog volluM in 1111 VOA 11141l i> 

coasidered loVtlid, Jt tti\IIIS or clilutioas are n:quittd, a second vial is Medad, 

1.51 Oih.ttions f<1t W.-r Silmplei • Diluti011s shau.ld be dot10 usina volwuetn~ tlask.s. TDc 

appropriaw voii!Qie of SIJnlllle should .J.ddc:d w the I.!'Pn:>priaw fluk lltillg • l)fill3e Tho 

•oiWIIIts, or .:ow.. dtl!tt!d on the 1~•~1 of dilution nKcuvy. Volumes or lt3.1 t"-tll l ml of 

sllllJIIc an 11ot ""~>CIIIIIIMIIlded. 

7 .S 9 Dl.wQ.- fbot Soil Samples- Plac<o 4 g oftbe sarnplt> iato t i 4 ml .-ubo,..i.t.l. Adcl 10 m1 ~OH 

to viol,~ and lhlk• out ~or~"· :; ntiaut.u. Using a syrlag,e, Cllce the lpllrl:lpril.tlll VOIWIIe of 

the rc511llln~ cxtnct Mid IIIJKI mt.Q t. purf!O 11M>o ::<>nta(~m& :i 111l I'CI&'IIll weu:r •Piked widt 1$/SS. 

7.5.10 AU dilutions :should keep the R~JXI""' of the m~j<>r conllit11tDU (pre\ltOU$!y SIIIUtattd pcab) 

10 the upper half <>ftbe hnur rugc of tba ctln'c. 
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1.S. ll Qu.IIWiv. Anal)" iS (t~mi&arion) • The qutlilolti..c idtnrification of w:h eempoomd 

dololrlniaed by this Jlll!lllod ~ based on r•ntion rime, and oa comparilml of tile llnlple GlUt 

splldtllm, 11\er btckii'OUIICI eerroc:tion, wnh clw'lctari ;ric io1111 in a reference mus tpettrum. Tbe 

rciel'eoe 111.., tpec~rum mdrl be ~1:1\a'tted b~ the !Aborltol)• u.&in= lbe 'ooditio11.1 of this m&dtod. 

The eiiii'IICteristic kiDs trom !he re,_.nce lUIS rpectnau ;.re delincli 10 bt tilt dutt iou of 

grc&left rellnive illtensity, or ally JOQS ov• 30% roldti1•e iotensily if leu lhllll duM suc.b ioas 

occur in t.bl ~et s~. 
Ea~ltoquaot ilserup to u~ ONIO tlltee i0111 &om d!e m•tt tcl.ll and best rett•IVIII time co buc 

it' I qu.anllta&ioo 111d idmll.l&trion proc:HII. The ioo of grcateJt i"tcllti:Y Ia 8'ftl'ndly md as the 

quanti11WJ:l8 ina with oac 10 two ioos of le1w illu:Dsity ll.'ld u qualitler ian(s) It it tbne 

qU~Wr., ions tll&t;.re u1ed for idculifi.Nitlln. 

C4mpoUIIdlllft idillltiliad • pnwar whrln the lollolllini m~eriaaH m4L 

I) TIP i.nt«tsllil!l of t.bc ch1111cleristic iaDs or • cal1p11W1d lll&killl.la ill lilt aam' tt.11.11 or wicllir. 

Ollei·IC& of e111:b other. Scolactioo of a JMIIIk by a ~a·.a ~)'ITA!'rl'l WSCI C.OI!Ipolllldscuch I'OUUIW 

~here tiM ltateh il bUild OD !he pre~~enct of I WSCI chto1211!0JPPhic pctk ~oDll.ioinJ iOtl• 

tpecilic fm 1M tll'jllll compo~11d 111 • compoiOIId·lp«lfte tttcntioa rime Will 1M acccp!td u 

m.-ina tlli, crimnoa. 
Eltviroqu.at uti liM a !Mgt dltabue of MVIIOI\Jl1IIDI!I! COft'Jj)OUIId -~~ IIJIIICR Tbia dltabue 

Colll e~ily be MIJ'Ciw:tf tO r~~:~d a 1111!1:~ for the 11141~1f mu~ spec11'8. 

2) Tbol l'dlliv• nrtwltion lim• (II.RT) ofdl111 sampl~ component i• witi!.Uil :1: 0.0& IUlT uaftl of lilt 

IU!.Totllle su.ndarcl ClOCllpo!ltnt 

3) The relm-c inlonshin o(Uu: cluttutorisliQ loru •gr.,. Mtli:irt l~ oftbc rtladve i.ltaaltiea of 

:hew igns in ll:t rtfcc.ncc llpc!.IWII. (E~NI!Ple: Ft'l' 1.t1 ion willl 1111 abuudat~cc of $0% ill 11M 

mereDet 11p111ctnam. tbe eomnpondfng ltbun.:la.nce in a ~~a~t~ple tpcln.m Cllll tat1p blltWND 20% 

ll!.d 10~.) 

4) ~ illorDo!111w prod.uCII very llilo.iJII' m1n •pctn should be idlmrilled u illdi'llidual 

ilamctt if tbt:y llave Julficiently di:ffi:rcnt QC rorention tilllllll. SUITIC!eal CiC retoMiOD ill 

ldiwGd if IIIII llll•cht of till valley ~•twHP two iaomrr pe.W isleulllan 2'~ of !be aum or die 

IW'o peak heisflw. Odlervo-W., wuciW'Lioso~~~~~trs are t4eotificd u isorneri~ pair$. 

$) ldarnl&.rion i5 ~un~ wbft\ li.Wpte compoocn!l Lll' not rnol'lltc! Clllroma(l),.,bically 111d 

produce mu' !i'piiC1I'll co•taln!D& iou conrt'ibiAlld by more th&n l:lllt Ma/ya:. 'l''bm P' 

cllroal•t•pllic ~ olwioully IWJlRUIIt 1110re r11u one lillllplc component (i,t., a bloaden•d 

peak Willi sboukM'(a) 01 I ~lillY betloton IWO 01' more ITIIIWila), &pprl)pliate selectioa of 111'1111)1!1 

Spol:tt'l IIJid ll&clrpolllld Spell!~'~ is tll\pottilllt. 

? .5 .12 T-..Uvtly Jdllllit\J4 Co1111101111ds (TICS) • Uu the followir:~a Jlllidtliae• for TICS: 

I)~ inlillll•ilit• orujor ions illlb.ts n:l1nnca specr.n.w (ioa• fiU!et thlll IO'Mo of the liiOIII 

ablolllllut loll) t.houkf be P'"- in lbc ~U~plc opallr\llll. 

l) De rtlldlvt lnmlitics af tile ~ ion• sbould .,... withiD ;1; 20%, (Eunlple: f'41' a 1011 

Wltb "" orll\llducc of 50'11 ill tho standard ~ t.lle com!1pondiD& l&mple ion •'-mdaact 

m1111 be b«Men lOud 70%). 
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3) Moloeu.lat ioa• preMDI in die refill'~• spoctn.cn §!toul.t be present ia tilt -pie rpecftiiiD, 

4) !01111 ptetoi!Ct ift 1M IIA!IIple lpectt\IIJI b111 nor ill 1M refll1!lee sprcii'Um ibould be reviewed for 

po&lible b..:lt,90uod c:onllUDin.llion orprt- ol ooelll\in,g uompollftd•· 

~) loot pr11SC1111: in tit ret.rence 'INICO"'a but nor tn '!he sa111p1C' speC11'11111 sho~ld be n~vlewed tor 

pouible $11btraction froro lht sample &pecll'Ulll bec1111se of b.-ckground COII!Mii»tion or 

:oe!llliajt; peaks. Data &~SIGIIl library tt.duttion proaram& Cell somaw.• Cftate thuc 

dLSCIC)INICin 

7.5.12.1 Whll't applicabft., die COOcc:l'ill'IUOD of a TIC llltouJd bt tllil'llated. Tht fotm\11.1 Jivrfl in 

Section 7.S.I3 sl~Duld ~~ltd wi'lb the fo11owitli modiflc:ations: TllearNS Ax Dd A Is llloald be 

&om tilt toni ioa chrorutO&rlllll a.nd die iU' for 1111 comDOI!Ild should be uaUIDIId to be 1. 

7.5.12.2 Tilt rHulhn& COIIGtlllln.tion ahould bo reported indicarills: I) lfiM me Vllue i1 111 ta!im~o~e, 

IUld 2) which lnteru.lst.llldatd was 1ued to dell:rmlnt co~temL!lllion. Use die DeaNS! lntlrMI 

•t.andL-d lhle of iJI!eri'lntM:•· 

i 5,13 ~LMivc All:llysis • Cop.centtlll:ion oftua-t 1111alylts c111 be c:ale11lated by PliaS the follo'llliaa 

O<jWilion: (Enviroq~~~nt i11c1Up ttl calculallll ooncemratlon in uri!. 

when: 

Ax • Cis 

Ci:lftC.O.OIJ'Iolion (u,sll) • -----
Ail 0 Rf &VIII. 

•oF 

A.!< "ut& ofllu: qiWltillltiollima lilt llle compourld btio.g ltliiiUund. 

All • are& or the 'IU&Iltilllticm i011 fOr tile ll)lftific in!lllrn&f ltllftdttd. 

Cis " COIICIIIII'IIIon o!tbe lfi'Cit'k itllet~al •1.1ndlrd. 

A..l' ave •.. AWI'IIIr-t n:IPOD• tllcror for wact u.•lyoe 

'DF • ::lillltioD Fll:lllr (if any). 

8. QVALJTV CONTROL 

I. I The mobile lllboralloly Ullllt ma.ln'W11 rc::ord• 10 docu.mct'll tho!: q"l.ily ot !be dllll.....,_,: soc 
SOP Dail:y Field b.ipolltlllllltiee. 

8.2 The OCtMS I)"'**IIIUI\ be 1110ad ttl ll'ltJfl BPB spa:ilicwons ill Soor:ioo 4 .. l.3. 

I.J All ICAJ..m~~~t bt runllllf llllisf..' the criteria ill SeCtiCIII 7.2. 

8.• 2uh 1:1 ho.., ofWOI1C lila illnrwnont io vlll'ifltd •n..Ud •• liven in S""rlop 7.3. 

1.5 Far-" lllllch of 20 -pin, • ~ spik.D and duplit:lllt (MSIMSD) Ilona willl•labonrlory 

~. JUiple (LCS) ~ll$i be nan. Thr1 applies to oach 1)'111! of llllollil(, Far BKIIIIple, 'Mllill' u.:1 

totl boti.na lll&l)ozcd dunas the SIIIW! QI&J)'rical seui~n would requiH a M'SIMSO oVId LCS for 

$0lllllld anotllcr set for lbo Mlfl', 
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8.7 Aec;epranet c:ri~Wia of11.). !30"0 l111tcd fot LCS's and SLII'TO(I4Wiecovcrias. 

1.1 Ac.o»p~~~oce crilerta o(25% te ~~ted for MSIMSD r.lative percent diffarence (llPO). 

U A!tttt dte followilla ;hutati w • tystem, a new ICAL is maautory re,prctlcu of llal IIIIi bey co 

pau • CCV: ohen,lins ,. I'CWII'~ills tile co!un'll'o; eha11gma PID teal or tamp: cl1111gios FID jGt; 

ch•ging lhe IIJOL,~t lt111,dr&W oul lciU, Ot !'eptl!er; GIINiiDI the MS IOW'Gt; cllaqiPs liwt 

llecuon I'IIUlliplitr, ioD IOIII'cc tJhlllllbor, ot 1nj"tor port. 

8.10 A method cMIICdon llmil ttudy (MDL) lllould bo pcr(cmald • a miniolwn of..,.., 6 montll• or 

whane'l'er ~ .,. •ipiflcUlt itlltr'llnlllllt m«<if!Calions. A MOL Is dd!oftl u the rnia:II'IIJm 

coAC.-nii'IIUon o(ubatucc thlll ca~ be llM!&liW'Itd aad "JlOC'I..-1 with 99'Y• oonfldeaco thu 111c vlllu• 

is above Jeii'O, 

8. II l\II.I)L 'I llbould bt J'Uilll a =ooccntra•iao 3.$ lime• the •~P~ c~a~Ntion limit. For eumple, it 

lila expeCted detllction limll (DL) is 0.2S ur/fthen t.h• 1pibd conot~~nllon !11\ould 0. about 1.0 

b&il. 

1.:2 S.v110 "fflic.us llbould be .l'lltlat the approprfa11 e«~cenlrl!iOII· The foll~~Wiai 0111 be uHd to 

o:ai:NIIIe lhe deteelion lino.it; 

MJ)L • SD • 3.143 
whew, 
SO,. S~a~~dard dmltioll of 1avonrcplic.lle coO'IIIItnlions. 

3.143 • t vilue (tll!List.ical numbct bucd on numberrc:pl.iellfi,) 

8.13 Th• rcpurtiaslillltr(lU.) mowcl pcatat 1111.t1 the DL. 

"Mtthoci.UIIOB·Volllit. COIIIp01111d-." Ten Mtrth<xll for f.valua'lillg Soiid Wutcs, 3rd Ed. (UJ)dlllll 

~). Un.lllld St.ltn Envi!CICUDoall: Protectioo Apl)l:)l, W•!ibillgron, DC, 20<Ui0, 19>96. 
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Soli Gn Procedures 

1) ._.,..., 

A) Vapo• Umpl$11111 aolltc!ed Into ~;~IUs .amp1a b.. Tne "mPII DUibS .,. ~quipped wl!ll 

upta IIIII ptrllilliU~DIItlg Ul~ QIUii ayring~~ 

a) Onc:a tile ~ling Jl(int is et~lllllls~ed jLe. neHid prot>es). the Slll'llpie l:iuob ial)la* in line 

pr\v 10 tne a1~11~9 pump u1ing tha aJll)ropnl!l'.a GJCirog 

c, 1'1 .,..epocoflc purge 'IOiume teat snould De conouCied 1n order to ~elemlitle!lle oplimum 

'/OIUn'lf to~~ from the eanpli11g pa:nt p/lorto vampla I:QIIo,!!OI\ (See purgel\loh.ll!tl 

iOet!On belOW). 
OJ TlW """''e • then W~r:en by nra~ clotong !lw Nmpll bultiiCopo~>ek ne•eat t"-llUmptn.n 

~oeing "' ,.,.,llinlng atopaock. 
E) Tns umple OUIO oa then talcetl to tne iabOIIIIOr) and ,mmMdlillflY lub-Hmpttd ""'"" 11)111111 

cvmte fitted IWfll • ~ 
F') An lliquot or 5 mAiillloe" (rnl) ia drawn into :roe ~ringe and IIII!Oduced Into the pu~ an(! triiP 

autoumpltr. 
G) 'Tile lllllpic bulb II heod until Slllll'vclaly .,ail'fK:alrl!lll.llta 1111 obtained. 

,.., A hOld time of 4 110111'11 hu baen ear.ohllhad tor umpling bultil. 

I) If - .. ary, II'IOIIier aliQuot can be ~n from !Ill CIA) IM!I11n 4 i'XII.re ol COIIIC!ion. C1a1s 

tl'llll ...,ant llldciiiOrwl suc .. .,pl,n~ 'ncku;te da~~tlonl, equipment fatolu111 and/or OC r.ilurv. 

J) "WiiY ~ ,, !Ndeto upldltv Bl~afacto~Y ani!IW<:~~I results on oroer to mlromD umple 

noldinQ ~me. lle)cnd 4 ncv~. tile ownple Is COI'&oc«ad tuapecL 

21 Arwtpl& 
A) 5 ml ()! naa(ICnt water ccntalnlng theaungg;ttelinte'Tlll $t.ltld.-d (ISIS$) rtl• i$ plaCid inrg 1118 

~urge IIICI trllp IUIDII;Impjel. 

1:1) Fivlt ml of &ample ia placid into the purgellld trap aull:oiampler 

C) nu1mple ;. pur;.d for 11 m111~. 

D) Tne trap loa dry puogld fOr 2 mtnutn. 

E) Tn. 1"'1114 CleaortM til !111 gas cn~rapn tor 3 min etas at 2$0'0 

I') The trap 11 thert r:tun.o by biking for 1 1 min": .. at 2so•c 
Gl The aample • .,alyZICI on 1118 GCAI!S as ~~ I!PA met11e0 82!108 

3) Qlllllly co. .. t 
1'1) The GCIIS mual be within tuna ,paca u•ng b>vmol!uorobanzeno (BI'8) as ~.,. !!'PA mettlo4 

e2eaa. 
B) IMlilll Calotllilllon curve (ICALJ. 

I) '!'he GCMS must bllllnecl in aooora .. ,ce to F.PA mmod !160. 

i) Till caNDIIItion mulll. ccmain ai!.AR'IIIOC e c.ompoundl ard any Olltll' requeetad 

targ"' oompOUndo. 
iii) The catlb,_, mull c:onr.n at leal! 5 poon:~ with one po1111 no nogner lllln 5 limes 

tne ~pOlling Umit (RL). 

oY) Tho pllaentflNiive ~iltd diYI$~Onslor tne reaponu fctOIB iRFa) c:alcul8tlt;l 

11om Men polnl ollhe IC\l, mw( nat -.1 2~ •capt for lh• \ID .. Irle g-1 and 

fntona. ~~~~~~ muet not e~CC~~ed 3~. 

v) ll'ltiiCAL m<IOI! ba verifiMd woth .., in<lllpenO<~nt atwlcl.n:l (caliiO(I a LCS). Till RFa 

tmm !ne LCS mwtbewllrlln 15%o'tl1e ICAI.. exc:epc tortne volahll 911M11na 

"-'a. -"lcll muet nat exctea 25%. 

C) Cantillu.,_ ClliDI'IIIion Var1flcelloft(CCV l/Osiy ClliiQUOn. 

i) The IM!IIImant mull bl anown to be on celtD'li!IOn dillY t1y tno; lnlif$•1 rl• ICindad 

tit« QOpraloi,.IM tile mtd·fiO••t ollhe ICAL Tria RF's must blwotnon 25% a1 :he 

I CAl.. 
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D) AI' amCientair blank 1$ 11181YlMd. No wrget ere~ytc aiiOI'Id 1:111 delelilad 100ve lhe RL 

2) AI IN erld of fie dlly • LCS must be run The typA or t.CS dvpendl of tne loUOWong: 

fl If no CQt'IIOOUIIdt wen~ detected • LCS must 11e run lithe detiiCIIOn linll. Tllll ~~s 

mull I» wllhlll 50% ot tile ICAL. ~Fl. 

ii) 0111erwite •nothel' moopaint t.CS 1M111d 1!11 n.m. Tha RFI mustoe wdh11 20% of IN 

leAL ~Fs, e•cept ror the \IOiildle gasses ana treona, wN<:h mull 1:111 wuhon3o•;.. 

F 1 Sur•ogllloa 
i) su,.o;•tu ere added to alt tllfTiplM s.mog~a %R's mu11t be within 70-13~. 

'J PlllfjeNolu"" 
Al The ootimurr velume i$ tla~ wllicl1 ~oeldl the tl.g~llt !arQ<It wmpound concent1111.on. 

B) The- purge IIOiume I& direetly ,.lrllltd to the am<>unl or 111M that 1n1 lamp• pomt it oonnecled 

10 11 v.cuum oump. 
C) The flow ralll rJ the DumP 11\ould b11 liiPIIftll<imatety 200 mU!nin b..lt co..td be J~~~HIIeo ro 

expadlte ump•ng, especially for large diam•trt• "' deep !lamP•• QOil11:1. 

D) !ly o:ek:ulllling tlw wtun aline aarrplln; point and by u11ng tho known •olilme of the Dull> 

a"ld 1M •ngwn l'aw rd. the amount oil• me tnatme sampling poon11a10 De ~urgl<l can bt 

d.rarminl<l. 
El For aatnple: 2 vr;>lume& IIRIIO 1111 p~i~d from e POint that is ~0 !wet e11ep eM uses 1/<4 oncll 

1.0 'l'ei\Dn t.Jblng. The 11mple Jato be ool~d onto e 2SO m/ ump.a OUID. T."\8 row rate 

tfllllltl• pump • oet to •s 200 mllmin. Galcullit& tne 1mount of time !Nit tile ~ow :a to be 

-'U"iJeCI in order 10 purge 2 voll.m•s 
I) V • ~·~ •111<!11'11 r • Y. Q • 118 ~ 0.125 lncll•, I• 40 teet• 410 lflchM. 

oi) V • "'((). 126)z.(*) • 23 66 on' 

1ii) Convert 23.561n'to r;n•_ 1 on' • 111.39 em' 

ill) Therdonl, 23.68 ln1'11!i 39 c:m',. J81! em' 

•l CanYett em' to 1'111. 1 c:m• • 1 1111. 

Yi) T~•~. 388 em' • 3118 mi. 

viii TDIIII 1toi111M"' lbo1111101urne • b\llb 388 m1 • 250 ml • 831 mi. 

•ill) I'IOw rac. = 200 mllmon. 636 ml /200ml • 3.2 monutn 

_., U mlnutft to J)Uigl t ~~~~~-

x) T~. to J)l.lrg& 2 vdumea- 2'3 2• tA ""nutiS, 

r 1 iomeo t> Pur;• 3.4 Clitr.nll1t .,,....,uahouiO be c.IC•l&le!d. SllllllptM anot.Jd be aoMeclld a 

alch oftftl1111 bm• •nd an.tyzad. The voouiMit•m• ma: giveelho nlgnest voc wnoennuor. 

lhovld- be liled for 11 ,;ubeUQu•nt eampling. For er1ml)lll 1, 2, 4_and rnayoe e volume• 

1/WJUd 11<1 dONO to ftncl tile Clltlmum contenltilbon or target compounds. 
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Reprinted from SCS Workplan (April2000) 

FIELD SAMPLING PLAN 

Purpose and Scope 

The purpose of the proposed monitoring at the Angeles Chemical Company site is to provide data regarding 

the groundwater piezometric surface, water quality, and the presence or absence of FHP. Groundwater 

monitoring will consist of such activities as water level measurement, well sounding, detection of FHP, 

collection of groundwater samples, field analysis, laboratory analysis, and reporting. 

Groundwater Monitorine 

The depth to groundwater will be measured quarterly in each well using a decontaminated water level 

indicator capable of measuring to with 1/IOOth of a foot. Prior to and following collection of measurements 

from each well, the portions of the water level indicator entering groundwater will be decontaminated using 

a 3·stagc decontamination consisting of a potable wash with water containing Liquinox soap followed by a 

double puri fled water rinse. Wells will be monitored in the order of least contaminated to most 

contaminated based on past analysis. For the Angeles Chemical Co. wells, the following order of wells will 

be followed: MW7, MW3, MW2, MWI, MW4, and MW6. Water level will be measured in all wells over 

the shortest possible time interval. 

The well box and casing will be opened carefully so that no debris or dirt falls into the open casing. Any 

water that may have seeped into the well box will be removed prior to opening the well. 

Once the well cap and J-Piug are removed, the water level indicator will be lowered into the well until a 

consistent tone is registered. Several soundings will be repeated to verify the measured depth to 

groundwater. The depth of groundwater will be measured from a reference point marked on the lip of each 

well casing. A licensed surveyor has surveyed the elevation of each reference point. 

The result will be recorded on a Well Sampling Record prepared for each well. Other relevant infonnation 

such as physical condition of the well, presence of hydrocarbon odors, etc. will also be recorded as 

appropriate on these fonns. 

The well sounder used for this project will also be equipped to measure free hydrocarbon product layers 

thicker than 0.1 inches or a separate product measuring device will be employed. Lowering the well sounder 

tip into a bucket of clean water at the surface after it has been withdrawn from the well will also assess the 

presence of hydrocarbon sheen. If free product is suspected, a clear disposable plastic bailer will be lowered 

into the suspect well and withdrawn. While this method does not necessarily represent the true free product 

thickness in the formation surrounding the well, it does provide an indication of the free product conditions 

within the well and a n.:lative indication of the true product thickness. If sufficient product is present to 

allow sampling, this will be done during the initial monitoring round and during any subsequent round when 

FHP appears after being absent in a particular well for at least Z quarters. Unless DTSC requires future 

assessment of silting, conditions within monitoring wells, additional well depth soundings are not planned. 

If future well depth measurement becomes necessary, the FHP interface probe will be lowered to the bottom 

of each well and the depth to the top of the well casing recorded. 

TYJ)es, Locations and Numbern of SaiDJ)les 
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Groundwater sampling will be conducted immediately following groundwater depth measurements. Due to 

changes in on-site chemical storage and usage since 1995 and/or possible changes in off-site contributions to 

groundwater contamination, a complete suite of analysis will be perfonned on samples from all on-site wells 

screened to the Gaspur/Hollydale Aquifer (MWI, MW2, MW3, MW7). Free product present within any 

well will also be sampled and characterized. Due to the nearly dry state ofMW4, this well will not be 

sampled or monitored during this or subsequent events unless appreciable increases in the groundwater level 

occur. Provisions for FHP monitoring, sampling for removal are presented in a separate section below. 

During the initial groundwater sampling event, well MWl, MW2, MW3, and MW7 samples will be 

analyzed for the following constituents: 

• Volatile organic compounds (VOCs) using EPA Method 8260. 

• Title 22 (CAM 17 heavy metals) metals using EPA Method 6010 and 7471 for mercury. 

• Total petroleum hydrocarbons· with hydrocarbon chain characterizations using EPA Method 8015 (Mod). 

No sampling for semi-volatiles will be connoted based on ( l) No detection of significant concentrations of 

semi-volatiles at the McKesson Corporation property immediately downgradient of the subject property, and 

(2) No historical use of these compounds at the subject facility. Groundwater analytical results for the 

McKesson Corporation property are presented in a report prepared by Harding Lawson Associates of Santa 

Ana, California dated October 30, 1992 (HLA, October 1992). 

Duplicate samples will be obtained at a rate of one per every ten analyses. Duplicates will be taken from a 

random well selected from wells that have previously contained detectable levels of compounds. 

After the first round of sampling results are obtained delusions will be made concerning which methods 

need to be employed for furure sampling rounds and which can be eliminated based on non-detect or non

significant results. 

Well Pureint~ and MQasnrement of Fjeld Parameters 

Wells will be purged and sampled in the following order MW7, MW3, MW2, MWI in order to minimize the 

potential for cross contamination. 

Wells containing free product will not be sampled, but wilt be subjected to the contingency plan for free 

hydrocarbon product removal as described under the Free Hydrocarbon Product Removal and Disposal 

section. Prior to sampling, wells will be purged using a 2-inch diameter Orundfos submersible pump with 

new or thoroughly decontaminated clear PVC tubing. Pumps will be lowered into the well to a depth 

approximately 2 to 3 feet from the bottom. If special circumstances occur, such as slow recharge or 

equipment malfunctions, disposable bailers will be used to purge groundwater wells. 

Prior to purged casing. volumes will be calculated based on total well depth, standing water level, and casing 

diameter. One casillg volume will be calculated as: 

V ~ !t(d/2)'h X 7.48 

where: 

V is the volume of one well casing of water (in gallons, I fi' "' 7.48 gallon); 

d is the inner diameter of the well casing (in feet); and 
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h is the total depth of water in the well~ the depth to water level (in feet). 

A minimum of three casing volumes of water will be purged unless wells are purged to dryness. The purge 

rate will not exceed one gallon per minute. Water will be collected into a measured bucket to record the 

purge volume. 

Prior to the start of purging in the middle of purging each casing volume, and after each well casing volume 

is purged; water temperature, pH, specific conductance (EC), and turbidity will be measured using field test 

meters and the measurements will be recorded on Well Sampling Records. Samples will be collected after 

these parameters have stabilized; indicating representative formation water is entering the well. Three 

consecutive measurements that display consistent values of all parameters will be taken prior to sampling. 

The temperature should not vary by more than+/- I "C, pH by more than 0.1 pH units, and specific 

conductance by more than I 0 percent from reading to reading. Turbidity should be less then 5 NTUs. No 

water that has been tested with a field meter probe will be collected for chemical analysis. If these 

parameters have not stabilized after five casing volumes have been purged, purging will cease. a notation 

will be recorded in the field logbook and samples will be collected. 

If a well de-waters during purging and three casing volumes are not purged, that well will be allowed to 

recharge up to 80 percent of the static water column, and de-watered once more. After water levels have 

recharged to 80 percent of the static water column, groundwater samples will be collected. 

All field meters will be calibrated according to manufacturers' guidelines and specifications before and after 

each day of field use. Field meter probes will be decontaminated before and after use at each well. The 

name, model. and serial number of the field meters will be recorded on the Well Sampling Record. The 

calibration standards used and expiration dates will also he recorded on the Well Sampling Record. Any 

deviations noted during the day (e.g. meter drift) must also be recorded. If the meter drift requires an 

adjustment to any final values for field parameters, the results must be flagged in the database. 

Well Samplin11 

Prior to sampling each well, the water level will be measured and the well purged as described in the 

previous section. Wells will be allowed to recharge for at least 15 minutes prior to sampling following a 

purge cycle. 

At each sampling location, all bottles designated for a particular analysis will be filled sequentially before 

bottles designated for the next analysis are filled. If a duplicate sample is to be collected at this location, all 

bottles designated for a particular analysis for both sample designations will be filled sequentially,be bottles 

for another analysis arc filled. 

Samples will be coUected by lowering a disposable or thoroughly decontaminated bailer into each well. 

Groundwater will be transferred from the bailer directly into the appropriate sample containers with 

preservative, if required, chilled, and processed for shipment to de laboratory. When transferring samples, 

care will be taken not to touch the bailer-emptying device to the sample containers. 

Vials for volatile organic compound analysis will be filled first to minimize aeration of water in the bailer. 

Prior to samplings a test vial will be preserved with HCI to determine the amount of preservative needed to 

lower the pH to less than 2. The appropriate amount ofHCI will then be added to the sample vials prior to 

the addition of the sample. The laboratory will provide vials containing sufficient HC 1 preservative to lower 

the pH to less than 2. The vials will be filled directly from the bottom-emptying device. If an effervescence 

reaction occurs to acidulants will be added to sample vials. The vial will be capped with a cap containing a 

Teflon septum. The vial will be inverted and tapped to check for bubbles to insure zero headspace. I fan air 
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bubble appears, the vial contents will be emptied into the purge drum, the vial discarded, and a new sample 

will be collected trials that have been prepared with preservatives will not be overfilled. 

Although metals products were not manufactured at the Angeles Chemical Co. sited there is no reason to 

suspect metals contamination related to site activities, groundwater samples will be analyzed for metals 

initially for data completeness. After well purging prior to collecting groundwater samples for metals 

analyses, the turbidity of the groundwater extracted from each well will be measured using a portable 

turbidity meter. The results of the turbidity measurement will be recorded on the Well Sampling Record. If 

the turbidity of the groundwater from a well is above 5 NTUs, groundwater samples will consist of both a 

filtered and unfiltered sample. A 0.45 pore size filter will be used to remove large particles that have been 

entrained in the water sample. A clean unused filter will be use for each filtered sample collected. 

Groundwater samples will be transferred from the filter directly into the appropriate sample containers with 

a preservative and processed for shipment to the laboratory. When transferring samples, care will be taken 

not to touch the filter to the sample container. After the filtered sample has been collected, the filter will be 

removed and an unfiltered sample will be collected. A sample number appended with an "F" will represent 

a sample filtered with a 0.45 ~m filter. Two times the capacity of the filtering device will be passed through 

the filter and discarded before samples are collected. 

New nitrile gloves will be worn during by sampling personnel for each well to prevent cross contamination 

of the samples. A solvent free label will be affixed to each sample container/vial denoting the well 

identification, date and time of sampling. and an identifying code to distinguish each individual bottle. 

Sample Handlin& 

VOA vials, including laboratory trip blanks and rinse blanks, will be placed inside of one new Ziplock bag 

per well and stored in a cooler chilled to approximately 4°C with bagged ice. Water samples will be logged 

on the Well Sampling Records and on chain-of-custody forms immediately following sampling of each well 

to insure proper tracking through analysis in the laboratory. Notations of water quality including color, 

clarity, odors, sediment, etc, will also be noted on the sampling forms. 

Decontamjnatjon 

In order to prevent cross contamination between monitoring wells, the equipment used in the course of work 

will be decontaminated according to the following, procedures: 

• Place all decontamination equipment including the 3-stage pump decontamination bath, scrubbers, 

hosing, bailer (if non-disposable) on a new sheet ofvisqueen measuring approximately 5- x !0-feet. 

• Place pump in the first stage of a three stage decontamination bath consisting of a Liquinox with potable 

water wash followed by two rinse stages with potable water. 

• Place the refill line from the potable water tank in the first rinse stage. 

• Tum the pump on and allow wash waster to recycle back into the initial wash stage for a minimum of S 

minutes. 

• Place pump in the second stage, tum pump and refill line on at the same time and allow rinse water to 

discharge into a 55-gallon drum for a minimum of two minutes. 

• Repeat rinse procedure in the second rinse stage. Allow rinse water to discharge onto the ground. 
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• If non-disposable bailers are used make a separate 3-stage decontamination bath consisting of an initial 

potable/ Liquinox wash followed by a double rinse with water treated by filtering and reverse osmosis. 

• Scrub bailers/bailer cord in the initial stage for approximately 3 minutes followed by complete rinse in 

both rinse stages. 

• Empty decontamination bath waters into 55-gallon drums for storage and disposal. 

Only new VOA vials, bottles from the manufacturer's box will be used to collect groundwater samples. At 

the conclusion of the field investigation, accumulated wash water will be analyzed to determine how it may 

be disposed of, if necessary. 

LABORATORY ANALYSIS 

Water samples will be transported to a laboratory certified by the California EPA to perform the requested 

analysis. Samples will be analyzed on a normal turnaround basis under the QNQC protocols presented in 

the Quality Assurance Project. Samples will be analyzed in accordance with USEPA SW-846 methods 

(USEPA, June 1998). As stated above, groundwater analysis to be performed during the initial sampling 

event include the following; 

• Volatile organic compounds (VOCs) using EPA Method 8260. 

• Title 22 (CAM 17 heavy metals) metals using EPA Method 6010 and 7471 for mercury. 

• Total petroleum hydrocarbons. with hydrocarbon chain characterization using EPA Method 8015 

(Mod). 

Since the analyses for heavy metals and total petroleum hydrocarbons are intended to serve as baseline it is 

anticipated that subsequent sampling events will only include analysis for VOCs Using EPA Method 8260. 

REPORTING 

• Groundwater monitoring and sampling reports will be submitted to DTSC on a semi-annual basis. 

Reports will include the following information: 

• Results of groundwater elevation and free product monitoring. 

• Well purging and sampling protocols. 
Laboratory analytical results and chain-of-custody documentation. 

• Groundwater contour map indicating current flow conditions. 

• Tabulated well.construction and elevation data. 

• Tabulated anaiY.tical results including historical 

• QNQC assessment 
• Copies of groundwater Sampling Records. 
• Results of free hydrocarbon product recovery and disposal (as appropriate). 

• Detailed description of any deviation from the GSA W. 

• Assessment of significant changes since the previous reporting period. 

• Summary and recommendations, including a discussion of any outstanding issues. 
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The report will be signed by the registered civil engineer under whose supervision the monitoring was 

conducted and by each member of the field team. The report will contain a table of contents and numbered 

pages. 

SCHEDULE 

Ground wares monitoring activities will adhere to the following general schedule: 

Initial groundwater level monitoring and well sampling-- last week of August 2000 

• Groundwater level Monitoring --last week of October 2000 

• Semi-annual groundwater levy monitoring and well sampling-- last week of January 2001 

During subsequent calendar years, quarterly water level monitoring will occur during the last week of 

January, April, July, and October. Semi-armual well sampling will be conducted during the January and 

July monitoring events. If new wells are added to the monitoring and sampling program, they will be 

initially sampled independently of the program and subsequently during the next regularly scheduled 

sampling event. 

CONTINGENCY PLAN 

f~Q Product Recoyer;y 

If free product greater than 0.1 inches in thickness is noted during groundwater elevation monitoring, free 

product removal will be initiated. free product removal will consist of hand-bailing affected wells until no 

measurable thickness is produced upon water level recovery. Wells in which free product is bailed, will be 

re-monitored after no more than 72 hours to ensure that no additional product has collected. If more product 

is indicated, the bailing and re-monitoring process will be repeated as long as necessary. 

New Well Con$1mction 

In the event that new groundwater monitoring wells are needed in the furure, consistent construction 

procedures and materials will be utilized. Monitoring of any new wells will follow the procedures outlined 

within the Field Sampling Plan. In general 4-inch diameter wells will be installed and screened within the 

Gaspur-Hollydale Aquifer. Well materials will consist of the following: 

• Well casing: 2-inch diameter, schedule 40 PVC. 

• Sounding rube casing: l-inch diameter, schedule 40 PVC. 

• Well screen; 2· or 4-inch diameter, schedule 40 PVC with 0.020-inch factory slots. 

• Sounding tube screen: l-inch diameter, schedule 40 PVC with 0. 020-inch factory slots. 

• Flush threaded end caps. 
• 12-inch diameter, traffic-rated steel well box or equivalent. 

• 2- or 4-inch diameter expandable "J- plug" well plug or equivalent. 

• 2- or 4-inch diameter slip-type casing cap. 

• Conductor casing: I 0- or 12·inch diameter Y.-inch gauge mild steel conductor casing in 5-foot flush 

threaded sections for wells within OU l or where perched groundwater is anticipated. 

• Well screen filter pack: No. 2-12 Monterey sand (RMC Lonestar or equivalent). 

• Annular seal; Wyo-Ben Enviroplug Medium bentonite chips (or equivalent). 

• Annular grout: Consisting of3· to 5-percent bentonite/97-percent Portland cements. 
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• Well box. cement: Rapid-Set concrete. 

Well drilling will be accomplished using a standard hollow-stem auger drilling rig equipped with continuous 

flight, 10.25-inch O.D. augers. Where perched groundwater is anticipated, conductor casing will be driven 

into subsurface soils to a depth two feet below the contact between the upper zone of sand and gravel and 

underlying clay aquitard. Conductor casings are anticipated to be set at a depth of 25 to 30 feet dependent 

on the depth of the lithologic contact. Well borings will be approximately 50 feet deep. 

Soil sampling will be conduced for lithologic screening purposes only. Based on previously observed 

lithologies, samples will be collected at live-foot intervals starting at the 5-foot depth continuing to the 20-

foot depth. Selected boreholes will be continuously cored from the 20-foot depth to the 40-foot depth. 

Samples will be collected at 5-foot intervals to the total depth of the boring from the 40-foot depth. Soil 

sampling will be conducted using inch long split barrel sampler outtltted with acetate sleeves. 

The top ofea~h well screen will be set at a depth of eight feet below the top of the clay at approximately 25 

feet to approximate equal piezometric depth with wells MW2 and MW3 and allow for an adequate annular 

seal. Well screens will be 20-feet long. A one-foot section of sand filter pack will be placed below the 

bottom of the well casing and above the top of the screen. Annular seals will consist of 5 feet of bentonite 

hydrated with approximately 5 gallons clean water per 50-pound bag. The remainder of the well annulus 

will be grouted with neat cement. 

WASTE MANAGEMENT 

Free hydrocarbon product wiJI be stored in sealed 55-gallon drums or similar containers for period not 

exceeding 90 days. Stored wastes will be profiled for hazardous constituents and ~haracterized as Non

Hazardous, California Hazardous) or RCRA Hazardous, as appropriate. 

All wastes including FHP, decontamination water, well purge water, soil ~uttings, etc. will be properly 

stored in 55-gallon drums, characterized, and disposed as appropriate. Any transportation of waste will be 

under appropriate manifest. 

Reprinted from SCS Workplan (April2000) 
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QAPP: QUALITY ASSURANCE PROJECT PLAN 

1,0 Sample Collection procedures: 

I. I Soil Gas Survey 

A. Obtain all samples at dt:pths (minimum 5' bg) adequate to minimize potential 

lor cross contamination by ambient air. 

B. Conduct a site-specilic purge volumt: versus contaminant concentration test at 

the start of the initial soil gas survey to purge ambient air in the sampling tube 

systllm with minimal disturbance of soil gas around the problltip. 

C. Conduct task B for predominant soil type and in the area where VOC 

concllntrations are anticipated to b.: at maximum kwls. Perform a on.: volume 

test, then a two volume test, then a three volume test of total tube volume( as 

determined bym2 h) by GC or GCMS. Use the volume purged with maximum 

results as the volume removed for all other samples in that soil type. 

D. Conduct task B tbr each compound analyzed. 

E. The expectt:d zone of influence for the predominately heterogeneous clayey 

soil is anticipated to b.: less than 5'. 

F. Sample cross contamination will be minimi7.<:d by analysis of a method blank 

between unusually highly concentrated samples. Bake out and cleaning of the 

PiT and GCMS systems will be implemented where carryover is identified in 

the method blank samples. 

G. Demonstrate that the sampling equipment is free from contamination under 

on-site conditions by running lab reagent blanks. Avoid use ofnon-TFE 

plastic coating, non-TFE thread scalunts. and llow controllers with rubber 

components in the purging device. 

H. Identify that the probe tip. probe and probe connectors have no spaci'ng by 

visual inspection. If spacing develops as a result of probe advancement reseal 

the area around the probe surface to minimize the potential for ambient air 

intrusion. If the sampling system implements the prob<: rod as a conduit for 

the tubing, then assure a tight lit between tho: tubing and probe to minimize 

the potential for leakage and dilution of the sample. 

I. Attain a detection limit of I j.i/L for the following target compounds: 

I, Tetrachloroethylene 

2. Trichloroethylene 
3. Cis- I ,2 Dichloroethylene 

4_ Trans- I ,2 Dichloroethy lene 

5. Vinyl Chloride 
6. Benzene 
7. Toluene 
8. Ethylbenzene 
9. Xylenes 

I 0. Methyl ethyl K.:tunc 
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J_ Use both a GC, and a GCMS in appropriate combinations to identify the 

above compounds at detection limit llt/L 

K. Properly and clearl_v identity all calihration standards and laboratory control 

samples and coinciding dates. 
L. Prepare laboratory control standards trom a second, totally independent 

standard from the standard used for initial calibration. 

M. Coelution of any target compounds must he resolved by quantification using 

two di!Terent types of detectors for the coeluted compounds. 

N_ Analyze the initial calibration and daily mid-point calibration check standards, 

laboratory control samples, blanks and collected samples using the same GFC, 

GCMS temperature and program. 
0. Assure that the GC/GTCMS run time will allow elution of a II target 

compounds. 

INSTRUMENT CALIBRATION 

Perform Gas Chromatograph and Mass Spectrometer, HP 5890 and HP 5971 or 

HP 5972, respectively, calibration in accordance with Appendix B, Section 8, Soil 

Gas Proe.:dures and sections 3.7 0 through 4.4 (enclosure), Guidance for Active 

Soil Gas Investigation. 
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Appendix E: Checklist for Preparing a Groundwater SAP 

a. Since the groundwater has not been sampled for several years, constituents of 

concern (COC's) will be reevaluated in the groundwater during initial 

groundwater monitoring. The COC's have been detennined from analysis results 

indicating detectable levels of hazardous materials/ waste and transfonnation 

compounds identified in Soil Vapor Extraction testing perfonned on site, 

groundwater and soil sampling analysis results, and site hazardous materials 

storage records. 

The Constituents of Concern and appropriate analysis method detennined for this site are: 

COMPOUND: 

Tetrachloroethylene 
Trichloroethylene 
Cis-! ,2 Dichloroethylene 
Trans I ,2 Dichloroethylene 
Vinyl Chloride 
Methylene Chloride 
I ,3,5-Trimethylbenzene 
I ,2,4- Trimethylbenzene 
I, I, 1-Trichloroethane 
Carbon Disulfide 
Trichloroethane 
Tetrachloroethane 
I, I Dichloroethane 
I ,2 Dichloroethene 
I, I Dichloroethylene 
Chloroethane 
Chloromethane 
Acetonitrile 
Acetone 
Benzene 
Toluene 
Ethyl Benzene 
Xylencs ;,; ·· 
TrimcthylbCnzenes 
Methyl isobutyl ketone 
Methyl tert butyl ether 
2-Butanonc 

EPA Method 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 

The initial groundwater sampling will include analysis for the above and 

semi-volatile compounds as follows: 

1. USF.PA Method R270(", svoc·~ 
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2. USEPA Method 8260, VOC's 
3. USEPA Method 6010, metals 
4. USEPA Method 7471A, mercury 
5. US EPA Method 8015, total petroleum hydrocarbons 

I. Comment 4, Schedule: 

a. BEll proposes that initial groundwater sampling be perfom1ed within 30 days of 

approval of the BEll/ SCS groundwater monitoring workplan. 

b. BEll agrees that DTSC will reserve the right to schedule the frequency of 

groundwater monitoring after review of the initial groundwater monitoring 

analysis results. 
c. BEll will recommend provide the DTSC with groundwater analytical results as 

soon as possible for evaluation. 

5. New groundwater monitoring wells: 

a. No new groundwater monitoring wells will be installed as part of the SCS 

contingency plan contained in the GMPWP without a written proposal and 

approval ofthat proposal by the DTSC. 

6. Groundwater Sample Collection, Analytical method and Container Information: 

Groundwater Sample Collection Protocol and Containers: 

6. USEPA Method 8270C, SVOC's , l liter amber gas, fill container. 

7. USEPA Method 8260, VOC's, minimum 2 vials per sample40 ml, HCL 

preservative, sealed to top no airspace. 

8. USEPA Methods 6010, metals and 7471A, mercury, 500 milliliter plastic with 

HN03 sealed to top no airspace preservative. No extra bottles required for 

mercury. 

9. USEPA Method 8015, total petroleum hydrocarbons, gasoline same as 8260, 

diesel same as 8270. 
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Appendix F 

Response to May 4, 2000, DTSC comments with approval of SCS Groundwater 

Monitoring Program Workplan. 

The "Groundwater Monitoring Program Work Plan" (GMPWP) submitted by SCS on 

February 29, 2000 and approved by the DTSC with comments dated May 4, 2000 will be 

implemented at the Angeles Chemical Company, 8915 Sorensen Avenue, Santa Fe 

Springs site and the comments addressed as follows: 

I. Comment I; Well Inspection and Sounding: 

a. All wells will be measured for free phase product during groundwater monitoring 

using an oiVwater interface probe. The Angeles Chemical Company will be 

notified immediately of the DTSC requirement that the floating free product be 

bailed immediately and properly containerized, labeled and disposed. The wells 

tested monthly for free phase product and bailed, containerized, labeled and 

disposed where free product is identified. 

b. All groundwater monitoring wells should be surveyed by a California Registered 

Civil Engineer: 

All groundwater wells were surveyed on 7/17/2000 BLC Surveying Inc., Michael 

Anderson, Professional Licensed Land Surveyor PLS 7041. The California plane 

coordinates are listed on Map I, Enclosed. 
The reference survey datum height, benchmark "Y 666i', based on the North 

American Vertical Datum of 1988 was identified at 155.298' above sea level. 

The surveyed datum points will be permanently marked on top of the inner well 

casing during initial groundwater monitoring. 
The geographic location of all soil vapor extraction wells and soil vapor probes 

will be identified during soil vapor testing. 

2. Comment 2; Types, locations and numbers of samples: 

In addition to the analysis proposed in the February SCS groundwater monitoring 

pro8Jlllll'work plan following will be addressed in accordance with the DTSC 

commenu.-c·.c 

a. Since the groundwater has not been sampled for several years constituents of 

concern (COC's-re-evaluated per item 2A) will be reevaluated in the 

groundwater during initial groundwater monitoring. The initial groundwater 

sampling will include analysis for semi-volatile compounds as well as the coc·s 
(see Attachment A for COC's and test methods) follows: 

1 
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I. USEPA Method 8270C, SVOC's 
2. USEPA Method 8260, VOC's 
3. USEP A Method 6010, metals 
4. USEPA Method 7471A, mercury 
5. USEP A Method 8015, total petroleum hydrocarbons 

3. Comment 4, Schedule: 

a. BEll proposes that initial groundwater sampling be performed within 30 days of 

approval of the BEIIJ SCS groundwater monitoring workplan. 

b. BEll agrees that DISC will reserve the right to schedule the frequency of 

groundwater monitoring after review of the initial groundwater monitoring 

analysis results. 
c. BEll will recommend provide the DISC with groundwater analytical results as 

soon as possible for evaluation. 

5. New groundwater monitoring wells: 

a. No new groundwater monitoring wells will be installed as part of the SCS 

contingency plan contained in the GMPWP without a written proposal and 

approval of that proposal by the DISC. 

6. Groundwater Sample Collection, Analytical method and Container Information: 

Groundwater Sample Collection and Containers: 

S. USEPA Method 8270C, SVOC's, I liter amber gas. 

6. USEPA Method 8260, VOC's, minimum 2 vials per sample40 ml, HCL 

preservative, sealed to top no airspace. 

7. USEPA Methods 6010, metals, and 7471A, mercury, SOO milliliter plastic 

with HNO:! sealed to top no airspace preservative. No extra bottles required for 

mercury. 

8. USEPA Method 8015, total petroleum hydrocarbollll, gasoline same as 8260, 

diesel same as 8270. 

., 
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STATE OF CALIFORNIA 
California Regional Water Quality Control Board 

Los Angeles Region 

INTERIM GUIDANCE FOR ACTIVE SOIL GAS INVESTIGATION 
(February 25, 1997) 

Introduction 

Volatile organic compounds (VOCs) within the 
unsaturated zone partition into the adsorbed, 
dissolved, free liquid, and vapor phases. 
Measurement of VOCs through an active soil gas 
investigation allows: 1) evaluation of whether waste 
discharges of VOCs have occurred which may impact 
groundwater, 2) determination of spatial pattern and 
extent of vapor phase soil contamination, 3) 
establishment of vapor distribution for the design of 
soil vapor extraction (SVE) system, and 4) 

determination of the efficiency of reduction in threat to 
groundwater from any cleanup action, including SVE. 
The work plan should include, but not be limited to, 
the following: 

1 .o Survey Design 

1.1 
Provide a scaled facility map depicting potential 
sources and proposed sampling points. Include 
locations and coordinates of identifiable geographic 
landmarks (e.g., street center-line, benchmark, street 
inter$ectlon, wells, north arrow, property line). 

1.2 
Locate initial sampling points In potential source areas 
and areas with known soil contamination using an 
adjustable 10 to 20 foot grid pattern. Provide rationale 
for the number, location and depth of sampling points. 
Screen the remainder of the site with a 1 00-foot or 
less grid pattern. 

1.3 
Conduct a close interval ( 10 to 20 foot grid pattern) 
and multi-level sampling (5 to 10 feet vertical distance 
between points) In ..as with known or relatively high 
VOC concentrations;'-

1.4 
Use an on-site mobile laboratory with laboratory
grade certifiable instrumentation and procedures for 
real-time analy$is of individual VOCs. Non-specific 
portable organic vapor analyzers and/or GC-based 
handheld detectors may not be used for analy$iS, 
except for daily or weekly vapor monitoring during 
SVE. 

1.5 
Maintain flellibility in the sampling plan such that field 

modifications (grid pattern density, location and depth) 
can be made as real·time evaluation of analytical test 
results occurs. Include in the work plan decision
making criteria for these adjustments and explain 
decisions in the report. Field decisions shall be made 
in consultalion with Regional Board staff. 

1.6 
Re-sample at any sampling point if anomalous data 
(i.e.. 2 to 3 orders of magnitude difference from 
surrounding samples) are obtained. Board staff may 
require additional points to resolve the spatial 
distribution of the contaminants within the interval in 
question, 

2.0 Sample Collection 

2.1 
Obtain samples at an adequate depth (nominally 5 
feet) below ground surface (bgs) to minimize potential 
dilution by ambient air. 

2.2 
Conduct a site-specific purge volume versus 
contaminant concentration test at the start of the initial 
soil gas survey and vapor monitoring well sampling. 
The purpose of the test Is to purge ambient air in the 
sampling system with minimal disturbance of soil gas 
around the probe tip. Conduct this test based on soil 
type and where VOC concentrations are suspected to 
be highest. Describe specific method and equipment 
to determine optimal purge rates and volumes. Take 
into account the potential sorption of target 
compounds to the tubing and adjust the purge rate 
and time to achieve the optimal purge volume. Limit 
the sampling vacuum to collect proper samples. 
Optimum purge volume may be compound specific. 
"Lighter" ear1y eluting VOCs, such as vinyl chloride, 
may reach their highest concentration with less 
purging than "heavier" late eluting VOCs like PCE. 
Therefore, optimize the purge volume for the 
compound(s) of greatest concern. 

2.3 
Explain the expected zone of influence for sample 
points. taking into consideration soil types, land cover, 
drive point construction and sample purge 
rate/time/volume. The vertical zone of influence for 
purging and sampling must not intersect the ground 
surface. 

FebiUOI'y Z5, 111117 
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2.4 
Discuss soil gas sample collection and handling 
procedures. Discuss the procedures to prevent 
collection of samples under partial vacuum and the 
methods to minimize equipment cross-contamination 
between sampling points. 

2.5 
Avoid making a pilot hole (e.g., using a slam bar) prior 
to inserting the probe rod, except to dMII through 
asphalt or concrete. The process of making a pilot 
hole may promote vapor contaminant aeration and 
result in lower sample concentration. 

2.6 
Specify that the sampling equipment (e.g., gas tight 
syringe, sorbent trap) will not compromise the integrity 
of the samples. Tedlar bags may only be used for 
qualitative analysis. 

2.7 
Assure that the probe tip, probe and probe connectors 
have the same diameter to provide a good seal 
between the formation and the sampling assembly. If 
a space develops between the probe and the 
formation, as a result of probe advancement, seal 
(e.g .. with bentonite) the area around the probe at the 
surface to minimize the potential for ambient air 
intrusion. 

2.8 
Some sampling systems (e.g., Geoprobe) utilize the 
probe rod as a conduit for the tubing that connects to 
the probe tip, Assure a tight fit between the tubing and 
probe tip to minimize potential for leakage and dilution 
of the sample, 

2.9 
Follow the sampling method specified In the soil gas 
consultant's standard operating procedure (SOP). 
Discuss with Board staff any deviations from the SOP 
before it is implemented in the field. 

3.0 Laboratory Analysts of Soli Gas Samples 

3.1 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 

Primary Tarvet Compounds 

Carbon tetrachlot1de 
Chloroethane 
Chloroform 
1, 1·Dic:;hloroethane 
1 .2·0ichloroethane 
1 , 1-Dic;hloroethene 
cls-1 ,2-0ichloroethene 
trans·1,2·Dichloroethene 
Olchloromethane (methylene chloride) 
Tetrachloroethane 
1,1, 1 ,2·Tetrachloroethane 

1,1 ,2,2· Tetrachloroethane 
1,1, 1· Trichloroethane 
1, 1 ,2· Trichloroethane 
Trichloroethane 
Vinyl chloride 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

Trichlorofluoromethane (Freon 11) 
Dichlorodifluoromethane (Freon 12) 
1,1 ,2• Trichloro-trifluoroethane (Freon 113) 

3.2 Other Target Compounds 
Analyze for other VOCs (e.g., methyl ethyl ketone, 
methyl isobutyl ketone, ethylene dibromlde, petroleum 
hydrocarbons, etc.) based upon site history and 
conditions. 

3.3 Detection Limit (DL) 
Attain a DL of not more than 1 IJg/L for all target 
compounds. A higher DL is acceptable only for the 
compound(s) whose concentration exceeds the initial 
calibration range. 

3.4 Detectors 
Use the following detectors in appropriate 
combinations: 

Electrolytic conductivity detector (ELCD) (e.g., Hall) 
Photolonization detector (PID) 

Flame ionization detector (FID) 
Mass spectrometer (MS) 
Electron capture detector (ECD) 

3.5.0 Identification of Calibration Standards & 
Laboratory Control Sample (l.CS) 

3.5.1 
Prope~y and clea~y Identify all calibration standards 
and LCS. The identification must agree with the data 
on record for the standards and LCS. 

3.5.2 
Prepare LCS from a second source standard that is 
totally independent from the standards used for the 
initial calibration. Second source means a different 
supplier (whenever possible) or a different lot from the 
same supplier, 

3.6.0 GC Conditions 

3.6.1 
Use a type of column that can separate all the target 
compounds. Coelution of the target compounds is not 
acceptable unless the compounds are distinguished 
and quantified by two different types of detectors in 

Ftbtuary 2S, 1997 
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use at that lime. 

3.6.2 
Analyze the initial calibration and daily mld·point 
calibration check standards, LCS, blank, and samples 
using the same GC conditions (i.e., detector, 
temperature program, etc.). 

3.6.3 
Use a GC run time that is long enough to identify and 

quantify all the target compounds. 

3.7.0 Initial Calibration (Record in Table 1) 

3.7.1 
Perform an initial calibration: 

1. for all 23 compounds listed in Section 3.1; 
2. when the GC column type is changed: 
3. when the GC operating conditions have 

changed; 
4. when the daily mid-point calibration check 

cannot meet the requirement in Section 3.8.3; 
and 

5. when specified by Regional Board staff based 
on the scope and nature of the investigation. 

3.7.2 
Include at least three different concentrations of the 
standard in the initial calibration, with the lowest one 

not exceeding 5 times the DL for each compound. 

3.7.3 
Calculate the respense factor (RF) for each 

compeund and calibration concentration prior to 
analyzing any site samples. Calculate the average RF 
for each compaund. The percent relative standard 

deviation (%RSD) for each target compaund must not 
exceed 20% except for the following compaunds 
which must not exceed 30%: 

Trlchlorofluoromethane (Freon 11) 
Dlchlorodifluoromethane (Freon 12) 
Trichlorotrifluommethane (Freon 113) 
Chloroethane · · 
Vinyl chloride 

3.7.4 
Verify the true concentration of the standard solutions 
used with the LCS after each initial calibration. 
Conduct the verification using a LCS with a mid..point 
concentration within the initial calibration range. The 
LCS must include all the target compeunds. The RF 
of each compaund must be within :t15% difference 
from the initial calibration, except for freon 11. 12 and 
113, chloroethane, and vinyl chloride which must be 
within :1:25% difference from the initial calibration. 

3.8.0 Daily Mld•polnt Calibration Check 
(Record in Table 1) 

3.8.1 
Check the calibration using the calibration standard 
solution with a mid-point concentration within the 
linear range of the initial calibration before any sample 
is analyzed, 

3.8.2 
Include in the daily mid-point calibration check 
standard the following compounds and every 
compound expected or detected at the site: 

1' 
2. 
3. 
4. 
5. 
6. 
7. 
a. 
9. 
10. 
11. 
12. 

3.8.3 

1 , 1 ·Dichloroethane 
1 ,2-Dichloroethane 
1 , 1 ·Dichloroethene 
cis-1 ,2-Dichloroethene 
trans-1 ,2·Dichloroethene 
Tetrachloroethene 
1, 1.1· Trichloroethane 
1.1.2· Trichloroethane 
T richloroethene 
Benzene 
Toluene 
Xylenes 

Assure that the RF of each compound (except for 
freons 11, 12 and 113, chlomethane, and vinyl 
chloride) Is within :!:15% difference from the initial 

calibration's average RF. The RF for freons 11. 12 

and 113, chlomethane, and vinyl chloride must be 
within :!:25%. 

3.9.0 Bl;mk 

3.9.1 
Analyze field blank(s) to detect any possible 
interference from ambient air, 

3.9.2 
Investigate and determine the source(s) and resolve 
any laboratory contamination problem prior to 
analyzing any samples If the blank shows a 
measurable amount (;;:1 ~giL) of the target 

compound( a). 

3.10.0 Sample Analysts 

3.10.1 
Assure that the requirements for initial calibration, 
dally mid-paint check, blank, and LCS are met before 
any site samples are analyzed. 

3.10.2 
Analyze samples within 30 minutes after collection to 
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mlnorn,ze VOC loss. Longer holding time may be 

allowed if the laboratory uses a special sampling 

equipment (e.g.. sorbent trap, glass bulb) and 

demonstrates that the holding time can exceed 30 

minutes with no decrease in results. 

3.10.3 
Assure that the concentrations of constituent( s) in a 

sample do not exceed 50% of the highest 

concentration in the calibration range. Reanalyze the 

sample using a smaller volume or dilution if the 

detected concentration exceed 50% of the highest 

concentration in the calibration range. 

3.10.4 
Attain DL of not more than 1 ~g/L for all target 

compounds. If lesser sample volumes or dilutions are 

used to off-set possible high concentration of 

constituents in the initial run, use the initial run to 

calculate the results tor constituents !hilt "re not 

affected by the high concentration so that DL of 1 \.lg/L 

for these compounds can be achieved. 

3.10.5 
Quantify Silmple results using the average RF from 

the most recent initial calibration. 

3.10.6 
Add surrogate compounds to all samples. Assure that 

the surrogate compound concentration is within the 

initial calibration range. Two to three different 

surrogate compounds [one aromatic hydrocarbon and 

two chlorinated compounds (early and middle eluting. 

except gases)] should be used to cover the different 

temperature programming range tOr each GC run. 

3.10.7 
Calculate the surrogate recovery for each GC run. 

Surrogate recovery must not exceed :1:25% difference 

from the true concentration of the surrogate, as the 

Silmple result would be considered questionable and 

may be rejected by this Regional Board. 

3.11.0 Compound Confirmation 

3.11.1 
Conduct compound. confirmation by GCIMS whenever 

possible. Use second column confirmation with 

surrogate tor compound confirmation if GC/MS Is not 

used. 

3.11.2 
Add surrogate compounds to standards and site 

samples for second column confirmation to monitor 

the relative retention time (RRT) shift between GC 

runs. This Is required for better compound 

identification when ELCD, PID, ECD, and FlO are 

used for analysis. 

3.11.3 
Usually one sample is adequate and quantitation is 

not required for second column confirmation. Second 

column confirmation can be done with a different GC. 

The representative sample can be collected in Tedlar 

bag and confirmation can be done off site. 

3.11.4 
Second column confirmation is not necessary if the 

compounds present have been confirmed from 

previous soil gas investigations. 

3.12.0 Samples with High Coneentratlon 

3.12.1 
DL may be raised above 1 J.tg/L for compounds with 

high results (i.e., the limit as specified in Section 

3.10.3) and those closely eluting compounds for 

which quantitation may be interfered by the high 

concentrations. 

3.12.2 
Quantify sample results according to Section 3.1 0.4 

for analytes which are not affected by the high 

concentration compounds. 

3.12.3 
If high VOC concentration in an area is known from 

previous soil gas analysis. Sections 3.12.1 and 3.12.2 

are not necessary when analyzing samples from the 

area In question. 

3.12.4 
When dilution with ambient air is used for samples 

with high results, dilute and analyze in duplicate each 

day at least one Silmple to verify the dilution 

procedure. Ambient air should be checked periodically 

during each day of analysis. 

3.13.0 Shortened Analysis Time 

3.13.1 
Shorten the GC run time under the fOllowing 

conditions only: 

1, The exact number and Identification of 

compounds are known from previous soil and 

soil gas investigations; and 

2. The consultant has been given permission by 
Regional Board staff to analyze only tor 
specific compounds. 

3.13.2 
Meet the fOllowing requirements when shortening GC 

run-time: 

Febo•ny 25, 1{ig7 
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1' 

2. 

3. 

4. 

5. 

Regional Board staff must approved the 
shortened run time; 

The compounds must not coelute; 

Perform Initial calibration and dally mid-point 
calibration check and analyze LCS and 
samples under the same conditions as the 
shorter GC run-time; 

Quantitate using the average RF from the 
initial calibration utilizing the shorter run-time; 
and 

Perform a normal run-time analysis 
whenever peaks are detected within retention 
time windows where coelution. as indicated 
by the calibration chromatograms, is likely. 

3.14.0 Last GC Test Run Per Day of Analysis 
(Record in Table 1) 

3.14.1 
A LCS as the last GC run of the day is not mandatory, 
except under conditions in Section 3.14.2. Include the 
same compounds used in the daily mid-point 
calibration check analysis, as listed in Section 3.8.2. 
Attain RF for each compound within :1:20% difference 
from the initial calibration's average RF, except for 
freons 11. 12, 113, chloroethane, and vinyl chloride 
which must be within :1:30%. 

3.14.2 
Analyze a LCS at the detection limit concentration 
instead of the mid-point concentration If all samples 
from same day of analysis show non-detect (NO) 
results. The recovery for each compound must be at 
least 50%. If it is less than 50%, all the NO results of 
the samples become questionable. 

3.15.0 on .. lte Evaluation Check Sample 

3.15.1 
Analyze on-site the evaluation check sample as part 
of the QA/QC procedures when presented with such a 
check sample by Regional Board staff. Provide 
preliminary results on-site. 

3.15.2 
If the results show that the soil gas consultant has 
problems with the analysis, all the results generated 
during the same day may be rejected. Correct all 
problems before any more samples are analyzed. 

3.16.0 Site Inspection 

3.16.1 

Unannounced, on-site inspection by Regional Board 
staff is routine. Provide upon request hard copies of 
the complete laboratory data, including raw data for 
initial calibration, dally mid-point check, LCS and 
blank results. Failure to allow such inspection or to 
present these records or field data may result in 
rejection of ali sample results. 

3.16.2 
The soil gas consultant must understand the 
instruments, analytical and QAJQC procedures and 
must be capable of responding to reasonable 
inquiries. 

3.17 .0 Recordkeeplng In the Mobile Laboratory 
Maintain the following records in the mobile 
laboratory: 

1. A hard copy record of calibration standards 
and LCS with the following information: 

a. Date of receipt 
b. Name of supplier 
c. Lot number 
d. Date of preparation for Intermediate 

standards (dilution from the stock or 
concentrated solution from supplier) 

e. ID number or other identification data 
f. Name of person who performed the dilution 
g. Volume of concentrated solution taken for 

dilution 
h. Final volume after dilution 
i. Calculated concentration after dilution 

2. A hard copy of aach initial calibration for each 
instrument used for the past few months. 

3. The laboratory standard operating 
procedures. 

4.0 Reporting of Soil Gas Sample Results and 
QA/QC Data (Record in Table 1 and 2) 

4.1 
Report all sample test results and QA/QC data using 
tha reporting formats in Appendix A. Compounds may 
be listed by retention time or In alphabetical order. 
Include In the table of sample results all compounds in 
the analyte lisl Report unidentified or tentatively 
Identified peaks. Submit upon request all data In 
electronic format and raw date, including the 
chromatograms. Identify the source(s) of tha 
contaminants detected in the investigation. as 
indicated by the data. 

4.2 
Report the following for all calibration standards, I.CS 
and environmental samples: 

Foi>Nity 2~. 11197 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

4.3 

Site name 
Laboratory name 
Date of analysis 
Name of analyst 
Instrument identification 
Normal injection volume 
Injection time 
Any special analytical conditions/remark 

Provide additional Information, as specified. for 

different types of analyses. Tabulate and present In a 

clear legible format all infOrmation according to the 

following grouping: 

1. 

a. 
b. 
c. 
d. 

a. 
f. 
g. 
h. 

i. 

j. 

2. 

a. 
b. 
c. 
d. 
e. 
f. 
g. 

h. 

3. 

4. 

a. 
b. 
c. 
d. 
e. 
f. 

Initial calibration 

Source of standard (STD LOT ID NO.) 
Detector for quantitation (DETECTOR) 
Retention time (RT) 
Standard mass or concentration 
(MASS/CONC) 
Peak area (AReA) 
Response factor (RF) 
Average response factor (RF ..,.) 
Standard deviation (SD •. ,J of RF, i.e., 

n 
ll! (RF- • RF;)' I (n • 1 )J" ., 
n • numb<H' of polnll! in initial calibration 

Percent relative standard deviation (% RSD), 

i.e., (SD~,/ Rfaw) x 100 (%) 
Acceptable range of %RSD (ACC RGE) 

Daily calibration check sample 

Source of standard 
Detector 
Retention time (RT) 
Standard mass or concentratiOn 
Peak area 
Respon" hlctor (RF) 
Percent ditference between RF and RF ,.., 

from Initial calibration (% DIFF) 
Acceptable range of %DIFF (ACC RGE) 

LCS. Same fQITllat as daily calibration 

Environmental sample 

Sample identification 
Sampling depth 
Purge volume 
Vacuum pressure 
Sampling time 
Injection time 

s. 

g. Injection volume 
h. Dilution factor (or concentration factor if trap 

is used) 
i. Detector for quantitation 
J. Retention time (RT) 
k. Peak area 
I. Concentration in ~g/L (CONC) 

m. Total number of peaks found by each 

detector 
n. Unidentified peaks and/or other analytical 

remarks 

Surrogate and second column confirmation 

Mark RT and compound name on: a) second 

column chromatogram of standard and b) 

second column chromatogram of confirmation 

sample. 

4.4 
Discuss the method(s) to be used for data 

interpolation (contouring). Provide isoconcentration 

maps for each VOC detected, total chlorinated volatile 

organics, total aromatic hydrocarbons, and petroleum

based hydrocarbons !Or each sampling depth, as 

applicable. Provide cross-section(s) depicting the 

geology and changes In contaminant concentration 

with depth, as justified by the data. 

5.0 Companion Soli Sampling 

5.1 
Discuss soil boring locations with Regional Board 

staff. Locate borings and sampling depths based on 

all available information including soli gas test results. 

5.2 
Conduct the soil sampling and analysis per this 

Regional Board's Well lnvestlgatlon Program 

General Requirements for Subsurface 

Investigations, Requirements for Subsurface Soli 

Investigation and Laboratory Requirements for 

Soil and Water Sample Analyses. 

6.0 Soli Vapor Monitoring WeiiNertlcal 
Profiling 

Install soil vapor monitoring wells for vertical profiling 

in areas where significant VOC concentrations were 

identified during the vapor investigation. The 

objectives of vertical profiling are to: 1) assess the 

vertical distlibution of VOCs in the vapor phase within 

the unsaturated zone, 2) determine the spatial pattern 

of vapor phase soil contamination at different depths 

within the unsaturated zone, 3) Identify migration 

pathways at depth along which vocs may have 

migrated from sources, and 4) serve as discrete 

monitoling points to evaluate the efficiency of a 

cleanup action. SOil vapor monitoling wells offer the 
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opportunity to resample as many times as necessary 

to monitor soil vapor changes over time. 

Address appropriate items in the following sections 

when conducting vertical profiling. 

6.1 
Install nested. cluster. and/or multi-port vapor 

monitoring wells to obtain discrete multi-depth soil 

vapor data in the unsaturated zone. Provide a 

schematic diagram of the well design and a cross

section of the site showing the major lithologic units 

and zones for vapor monitoring. 

6.2 
Collect undisturbed soil samples if fine-grained soils 

<>re encountered during drilling of the boring for the 

probes. Due to air-stripping effect. VOC analysis of 

soil samples is not acceptable if air drilling method is 

used. Refer to Section 5.2 for sampling <~nd testing 

requirements. 

6.3 
Use all available information (e.g.. geologic log, 

organic vapor concentration reading) to select 

appropriate depths for vapor monitoring. Install probes 

at depths with elevated vapor readings (headspace) 

and/or slightly above fine.gralned soils which can 

retard the migration of VOCs. The deepest probe 

should be installed above the capillary fringe. 

6.4 
Consider installing nested vapor probes in the annular 

space of the groundwater monitoring well to serve as 

a dual-purpose well if both vapor and groundwater 

monitoring are required. This design saves costs by 

installing vapor and groundwater monitoring wells in a 

single borehole. 

6.5 
Use small-diameter (e.g., sY.-inch) continuous tubing 

attached from the vapor probe to the ground surface 

to minimize purge volume. 

6.6 
Design and construd the vapor wells to serve as long

term monitoring points to evaluate the efficiency of a 

cleanup action and soil vapor changes over time. 

Protect the tubing from being damaged or clogged by 

subsurface soli materials especially in deep 

installations (e.g., place inside a PVC casing) or 

consider using 14-inch PVC pipe in place of the tubing. 

If a tubing is used, consider attaching a weight at the 

probe tip and/or attaching the tubing onto a supporting 

pipe or rod to ensure that the probe tip remains in

place during installation. 

Properly cap the top end of each tubing/pipe (e.g., 

control valve) and label each tubing/pipe with the 
correct sampling depth. 

6.7 
Attach the bottom-end of the tubing to an appropriate 

vapor probe (e.g., PVC screen. stainless steel wire 

screen. stainless steel probe, or brass elbow. etc). If a 

vacuum pump is used for purging and sampling, 

include a wire screen around the probe to prevent soil 

particles from blocking the probe's airways. Ensure 

that tha connection between the tubing and the v<~por 

probe is tight to prevent leakage. 

6.8 
Place the filter pack (e.g., sand or pea gravel) around 

each vapor probe and isolate each monitoring zone 

with bentonite seals. Use an appropriate method (e.g., 

tremie method) to avoid bridging or segregation 

during placement of the filter packs and bentonite 

seals. 

Extend the filter pack to a sufficient distance above 

the probe to allow for seWing of backfill materials. In 

general, the filter pack should not exceed 3 feet in 

thickness. In deep borings, the filter pack should 

extend about four feet above the probe to allow for 

settling of backfill materials and to reduce the potential 

for the bentonite seal settling around the probe. 

Consider placing fine sand above the filter pack to 

prevent the bentonite seal from entering the filter 

pack. Place a minimum of two feet thick bentonite 

seal above and below the filter pack. Allow sufficient 

Ume (e.g .. one-half to one hour) for bentonite seal to 

property hydrate before placing filter pack or cement

based sealing materials. 

6.9 
Prevent Infiltration of surface runoff and unauthorized 

access (e.g .. use a locking subsurface utility vault). 

6.10 
Specify the schedule for sampling the vapor probes. 

In general, soil vapor monitoring is required a 

minimum of one and two months after installation. 

Due to the VOC stripping caused by air drilling 

methods, conduct soil vapor monitoring at least two 

and four months following well completion. Regional 

Board staff may require a different sampling schedule 

and edditional sampling based upon site conditions 
and test results. 

6.11 
Specify the procedures to proper1y decommission 

vapor wells that are no longer needed. The 

decommissioning activity should achieve an effective 

and long-term seal of subsurface geologic materials 

and prevent cross contamination in the subsurface. 

FobNory 25, 1997 
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7.0 Soli Gas Consultants 

This Regional Board reserves the authority to review 

any soil gas consultanfs work to assure compliance 

with all applicable statutes. regulations. orders, and 

guidelines. It is your responsibility to ascertain that the 

individual directing the field Investigation is 

professionally qualified and conducts the field work in 

accordance with the Board's guidance for active soil 

gas investigations. 
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Table 1 

SOIL GAS INITIAL CALIBRATION 

SITE NAME: LAB NAME: -----------------------DATE: 

ANALYST: STD LOT ID NO.: INSTRUMENT ID: 

NORMAL INJECTION VOLUME: INJECTION TIME: 

COOPOUND DETECTOR tlilq:H:: 2nd CONC 3rd CONC RF•"" Slln-1 %RSO N::.c RGE 

RTJRRT MASS1C0HC MI£A RF RT MASSICONC AREA RF RTIRRT MASS/CONC AREA RF 

----------------------------------------------- OR ---------------------------------------------

COMPOUND 

Compound 1 

Compound 2 
(Surrogate) 

DETECTOR RT/RRT MASS/CONC AREA 

1st cone 
2nd cone 
3rd cone 

RF RF ave SDn·> 

SOIL GAS DAILY MID-POINT CALIBRATION STANDARD 

AND 

SOIL GAS LABORATORY CONTROL SAMPLES (LCS) 

SITE NAME: LAB NAME: 

ANALYST: STD LOT ID NO. : 

NORMAL INJECTION VOLUME: --------------------------

COMPOUND 
(SURROGATE) 

DETECTOR RT/RRT MASS/CONC 

INSTRUMENT ID: 
INJECTION TIME: 

AREA RF 

%RSD ACC RGE 

DATE: 

%DIFFACC RGE 
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Table 2 
SOIL GAS SAMPLE RESULTS 

SITE NAME: ------------------------------- LAB NAME: 

ANALYST: 
NORMAL INJECTION VOLUME: 

Sample ID 
Sampling Depth 
Purge Volume 
Vacuum 
Sampling Time 
Injection Time 
Injection Volume 
Dilution Factor 

·---~ 

COMPOUND DETECTOR 

Compound 1 
Compound 2 
Compound 3 

Surrogate 1 
Surrogate 2 

Total Number of Peaks 
by Detector 1 {specify) 
by Detector 2 (specify) 

COLLECTOR: 

Sample 1 Sample 2 

RT AREA CONC RT AREA CONC 

~ Unidentified peaks and/or other analytical remarks 
z 
~ 
0 
0 
0 _. 
~ 

( 

DATE: 

INSTRUMENT ID: 

Sample 3 ..... 

RT AREA CONC 



~ 
z 
(I) 
0 
0 
0 .... 
:!!i 

( 

SITE NAME:----

SampleD 
Sam~Deplh 

COMPOUND 

C<lmpouod 1 
C<lmpouod2 
Coo.,.,..-,cl3 

( ( 

ALTERNATIVE FORMAT FOR REPORTING SOIL GAS SAMPLE RESULTS 

LAB NAME:---- DATE: ___ _ 

Sample 1 Sample 2 s.rr.,.e 3... 

CONC <XlNC CONC 

(P- 1 of 2, Restlfts Summary) 

SITE NAME: lAB NAME: DATE: 

ANALYST: COLLECTOR __ INSTRUMENT~ 

NORMAL INJECTION VOlUME: 

SampieiO 
~ingDepih 

Purge Vollrne 
Vacuum 
Sampling Tme 
inje<;lioo Time 
lr;e<:lion Vollrne 
Dilution F ac1or 

Sample 1 Sample 2 Sample 3 " 

COMPOUND DETECTOR 

c.x,_.;l 
Compound2 
Compouod3 

Surrogate 1 
Surrogate2 

Total Number d Peaks 
by De_, 1 (specify) 

iJy Deledor 2 (specify) 

RT AREA RT AREA 

Unidentified peaks and/or olher analylical remarks 

(Page 2 ol2, Analytical Raw Data) 

RT AREA 
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EPA Melhod SW 8270C 
QC CHECK & PROCEDURE 
Six--point in~ ca.librllion for al\ 

I malytCS 

Seoond·soum: calibration verifica.li.oa 

Calibration verificalion 

Method blank 

LCS 

tdSMSD 

Check of mass sp«trallcn in.tens.ilies 

liSino DF"Jl'!' 
SIIOCpl< spite 

MDL study 

Resuhs reported betweeo MDL and PQL 

PQL- J 10 S limes of IdOL 

( 

QC Analytical Procedure 

MJNIMUM FREQUENCY ACCEPTANCE CRITERIA 
~1 r;;al:ibraliotl prior 10 sample SPCCs: ARF - />O.OS 

II!'IYI~ CCC : RSD for RF<2S% 
Quanlitation Options: 
(l). Linear mean RSD for all ana!ytes 
=i<\S% 
(2). Non-linear -COD >0.990 (6 
point poinl5 shall be used for 
sc:c:ondorder, 6 points shall be used for 
lhird order.]-

Ontc: per si;~~:-point initial calibrat~ All ana1ytes within +or- 1 S% of 

o:pected ..,alue 

Daily, bcfon: sample analysis .and SI'Ceo: ARF~I>O.OS 

noe:ry 12 hours of anal)'sis ttmc CCCsl< I 5% diff {when using RF s) m 

drin (when using_ k=asl squares 
re.rression or non·linear calibr.uionl 

One pe.- analytical balch No ana1yt.es dc:Leeted ::/>RL 

One LCSILCSD per analytW:al batch See Table of Analytc:s 

One MSJMSD per every 20 proje<t See- Table of Ana.lyk:S 

sarroles per matrix 
Prioc to inilial calibration and Refer 10 criteria liSIOd in the mclhod 

-calibmton verirK:ation description 

Every sunple, spiked sample, 
... odaro, and method blank 

Sec- Table- of ana lyres 

Once per ! 1 mot>lh period Detection hmits estab~i-shcd shall be J 
to S ti.mc-lcss than lhc- PQL 

NIA NIA 

( 

CORRECTIVE ACTION FLAGGING CRITERIA 
Conect the problem then repeat 

I 
initial ca.libratiun 

I 

Correct the ~b1cm the[!, repeal ! 
Lnitial calibration 
Con-ectlhe problem ilien repeat 

initial catibtalion 

I 

Reprep and mma.1yze mclhod Apply B to specific ana1yte(s) on .all ! 

blank and an samptes processed associated samples : 

with the contaminated blank 

Prep rep- and reanalyze the: LCS 
.and an associated samples 
Non< 

Retune iostrument Bind ,.erify 

Correcl the problem dtcn rccxtract 
and .analyz-e sample 
None Apply R 10 all resulls for the-

specilic: analyte(s-) in all .samples 
analyzed 

NIA Apply J to all 'Values between MDL 
andPQL 
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Appendix I; Sampling and Analysis Plan -SAP 

A. Groundwater: - included in the enclosed and previously approved, without comment, 

SCS groundwater monitoring plan. 

B. Soil Gas Analysis- Appendix D. 

Each member of the field team will sign a document stating that he/she has read and 

understands the current version of the SAP. 

Field Data sheets will be kept in dated, signed logbooks maintained separately for each 

groundwater monitoring well and in groups of 5 to 10 for soil vapor survey wells. Each 

log book will be titled with the well location, depth, elevation, diameter, and usage. Each 

log entry will be in ink and will describe test methods, field procedures and sample 

collection, containment, and sealing. 

For groundwater the electric oil/water interface probe will be calibrated at the beginning 

of each workday and recorded in each daily well log book. 

Well head conditions and suggested maintenance will be identified in each well log book. 

Sample containers and preservation will be performed in accordance with Attachment B, 

section C. 

Preservatives will be used in sample containers to ensure pH 
<2 for metals analysis. The APCL laboratory will be interviewed to assure that metals 

samples have been preserved at pH <2 for metals analysis and that temperature upon 

arrival will be maintained at 4 ° Celsius. At least I temperature measurement will be 

performed during shipping to ensure that the temperature has been maintained at 4 ° 
Celsius. 

Equipment and procedures for collecting groundwater samples are specified in Appendix 

G. 

Filter usage protocol for metal sample collection is specified in the previously approved 

SCS groundwater monitoring program plan attached to this document. 
;;. · •. ~· 

Sample container bottles prepared with preservatives will not be overfilled. 

Equipment and procedures for storing samples for transport and forms and procedures for 

transport have been previously presented and approved in the SCS groundwater 
monitoring workplan. 

Analytical methods to be performed for each sample are specified in the previously 

approved SCS workplan and, again, in Appendix B of this document 

I 
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Each member of the field team will sign a document that all field measurements and 

samples were collected in accordance with the SAP and that field necessitated changes if 

any will be signed. 

2 
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TTLC 17 UETALS r;l'-
Dilution F•.:lor 
ANTIMONY 6010 ms/1:& 5 10 
ARSENIC 6010 mlfq 0.3 > 
BARIUM 6Cl0 mgfq 1 10 

BERYLLIUM 6010 mgjkg 0.2 z. 
(:ADMIUM 6010 m&/k& 0.2 2. 
CfiROMlUM 6010 mg/k8 o.s -:> 
CODALT 6010. mg/kc u 5 
COPPER 6010 lllg/kg 0.5 \0 
LEAD 6010 m!/ks 0.3 S" 
MERCURY 7471 mg/kg 0.2 os 
MOLYBDENUM 6010 mg/kg 0.2 '> 
NICKEL 6010 mg/lq; 0.3 5" 
SELENIUM 6010 mg/kg 0.5 JO 
S[LVER 6010 mg/k' 0.5 iO 
THALLIUM ~010 mg/k.c: 0-$ ,o 
VANADIUM 6010 mg/k& 0.5 s; 
ZINC 601~ rnr,/k~ M iO 

CADHS ELAP No.: 1431 NFESC Approved since 11/01/94 

•• 
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Componcn' A11a.ly•ed Method Unit P~l 100-J 
00 

IHCHlORODIFL UOftOMETHANE 8260 ,.g/kg 5 ri'-
I' J-DICHLOROETHANE 8260 ,.g/k, s 

~ I,Z-DJCHLOROIITHANE 6260 l'g/kg 5 
l ,J-DICHLOROETHENE 8260 l'gfkg 5 

CIS.! ,2-0ICHLOROETHENE 8260 l'gfkg s 
'rHANS·l,l·DlCHLOROETHENE 8260 p.g/'q 5 

1,2-DICHLOR.OI'R.OPANE 8260 .. !/kg ~ 

I ,3-DICHLOROPROPANE 8260 ,c/kg s • 
2.2-DICHLOROPROPANE 8260 "g/k' 5 • 
1 ,l·DICRLOROPROPENE 8260 ,g/k.g ~ 

ClS..l,.l-DlCHLOfi.OPROPENE 8260 ~g/kg 5 

TRANS..l,3-DlCIILOROPROPENE $260 u6/ks z 
ETHYLBENZENE 8260 ~&/kg 5 

IIEXACHLOROStJTADll:NE 8Z60 "g/ kg 5 

JSOPii.OPYLBENZENE (CUMENE) 82GO .c/kc 5 

·1'-lSOPROPYLTOLUENE '8260 pg/kg 5 

METHYLENE CHLORIDE 8260 ps/kt, 5 
1-METHYL·2-PENTANONE (MIBK) 8260 ,a/ke 50 ...... 

METHYL-T-BUTYL ETRER (MTBE) 6260 ,.gfkg w.> 
NAPHTHALENE 8~00 ,,g/kg 5 
N-PROPYLBE.NZENE 8260 l'g/kf. 5 

STYRENE 8260 11s/ks 5 

1,1,1,2-TETRACHLOROETHANE 8260 u&/kc 5 
1,1,2,2-TET.RACHLOROETHANE 8260 ~s/ka 5 
·rETMCBLOROETHENE 8260 l'g/kg 5 

TOJ..U'ENE 8260 p@;/ki 5 
1,~,3-TR!CHLOR.OBENZENE 8260 pg/kg 5 

I .~,4· TR10HLOR.OBENZENE 8260 dfkg 5 
l,l,l·TR.!CHLOROETilANE 8260 i'g/kg ~ 

I ,1,2-TRICHLOROETHANE 8260 ~~s/ks 5 
TR.ICHLOR.OETHENE S260 p&/kg 5 
TRICHLOROFLUOROMETHANE 8260 pg/kg 5 
1,2,3-TR.ICHLOROPROPANE 8260 ~>c/k& s 
l,2,"·TRIMETHYLBENZENE 8260 l'gfkg 5 
1,3,5-TR.IMETHYLBENZENE &260 1'8/kt. s 
VINYL CHLOR.IOE 8260 ,..g/kg 5 
XYLENE (TOTAt) 0260 ,.s/ks 5 

f'QL: f'fac,ica.l QW1.11&1Ldloa l.imll. MDL: Melhod Oele<;~.lon Llmll. CROL: Conlrad 
N.D.: Not OciCCI•d odlon lh.on d>e pro.cti<al quant.il•li<>n limil. "• •: i\no.ly>iilu 
J: Reponed bn..e..n PQL Mid. MDL. · 
Liolod Dih.olioa F....,1on (OF) vo rd.Wn 14 t.be method dd'.wlt OF All .. ~"·•·' "'"' 
' ' 

., 
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Component Ana.lyaed Mel hod Unh PQL 1C$·A· 
1)0.(). 

SEMI·YOLATJ!.E OllGANlCS, A.SN FltACTIONS f"'j7L 
Oiht~ion Factor 
ACf::NAPHTHENE 8270 ug/kg 500 10 
ACENAPHTHYLENE 8270 ,.g/k& soo 
ANTHRACENE 8270 ~g/kc 500 
BENZO(A)ANTBRACENE 8270 ~g/k& 500 
BENZO(A)PYRENE 8270 ,.g/'q soo 
BENZO(B)FLUORANTHENE 8270 l'g/kg 500 
DENZO(G,H,l)PERYLENE 8270 pg/kg soo 
BENZO(K)FLUORANTHENE 8270 ,.g/kg soo 
BIS(2-CHLOR.OE';I'HOXY)METHANE 8270 . ~&Ike ~00 

l:liS(2-CHLOR.OE'l'HYL)ETHER 8270 ~s/kg 500 
l,:Z'.()XYBIS(J·CHLOROPROPANE) 8270 ,ug(kg 500 
B!S(~·ETHYLHEXYL)PHTB:ALATE 8270 ,.&/kg 500 

~- D!tOMOPHENYLPHENYLETHER 8270 l'g/kg 500 
BUTYL BENZYLPHTHALATE 8270 u&fkg :!00 

ll·Cll LOR0-3-MET!l. Y J...t' J:iEN OL 8270 1'!/kf. 1000 
4-CH LOROANILINE 8270 ~g/k,g; 1000 '7--0 
2-CHLORONAPETHALENE 8270 ,.g/kg 500 tO 
::!-CHlOROPHENOL 8270 """ 500 
~CHLOROPHENYLPHENYLETRER 8210 I' elks soo 
CRRYSENE 8270 ~g/kg 500 
DI·N-RUTYLPHTHALATE 8370 u~/kg 500 
DI-N·OCTYLPBTHALATE 8270 l'g/k& 500 
DIBENZ(A,H)ANTHRACENE 8210 ~g/kg 500 
DISE~ZOFURAN 8270 ,.c/kg soo 
1,2·0ICBLOROBENZENE &210 pl!/ks 500 
l,J.DICRLOROBENZENE 8270 ~gf'q 500 
l,1·l.HCHLOROBENZENE 8270 ~gj'q 500 
3,J '·DlCHLORO.tiENZIDINE 8270 ~gjq 1000 
2,~DIOHLOROPllENOL 8210 lie/kg 500 

I DfETllYLPHTliALATE 8270 ,.g/'t.g 500 
l'>IMETBYLPBTHALATE 8270 ,.r./kr. 500 
2.4·DIMETHYLPBENOL 8270 ,.g/kg soo 
•,t:.DlNIT'lt0-2-METHYLPHENOL 82i0 pg/kg 2500 so 
U·DINITROPHENOL 9270 ,.g/kg 2500 Jb 
2,4-0INITROTOLIJENE 8270 .. sf kg 500 /o 
~.~·DlNITROTOLUENE 8270 .. r.lks 500 

1 
HUORANTHENE 8270 p&{kt. soo 
F I. U 0 lt.EN E 8270 ,.g/kg soo 
IIEXACHLOROBENZENE 8270 pg/q 500 
ll EXACHLOROBUTADIENE 8270 p&/ks SDO 
II EXACHLOROCYCLOPENTADIENE 8270 pg/kg ~00 .>o 
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<'AllllPOnent Ano.lyecd Method Unit PQL 101>-A· 

I)(). I) 

HEXACHLOROETHANE 8270 "'/kg soo 10 

IN DENO(J,2,3·CD)PYRENE 8270 l'g/kg 500 I ISOPHORONE 8270 p.&/kg 500 

2-METHYLNAPHTHALENE 8270 "s/ks 500 I 3/4-METHYLPHENOL (M/P·CRESOL) 8270 1'1/lcg 500 
2·METHYLPHENOL 82~0 l'g/'q, 500 J 
NAPHTHALENE ·8210 ~"&/ks 500 

2. N ITROAN !LINE 8270 l'uk& 2000 t;:a 

a-NITROANIL!NE 8270 ,..&/kt. 2soo • >o 
t·NITROANlLINE 8270 ,.&/k&· l:l'OO >O 
NITROBENZENE 8210 ue/kr: .500 10 

2·NITR.OPHENOL 8210 ,.s/ks soo 10 

4·NITROPHENOL 8370 ,.g/kg 2300 ~0 

N-NITR.OSO-DI-N-PROPYLA!IflNE 8270 ~s/ks 500 (C 

N·NITROSOD!PHENYLAMINE (I) 8270 ·.,.g/ks soo 10 

PENTACBLORO.PHENOL 8210 ~>t./ks 2~00 5o 
PHENANTHRENE 8270 pg/lcg 500 I 0 

PHENOL 8270 ~g/q soo 

l PYRENE 8270 pg/ks ~00 

1,2,1·'1'ruCHLOROBENZENE 8270 ,.c/kg 500 t 2,-t,G-'rRICHLOROPHENOL 8270 us/kg 500 

2.-t.~·TRICHLOROPHENOL 82TO ~'s/ks !100 
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Component Analyzed Method Unit PQL j()( 

VOLATILE ORGANICS sa,me-~ l,Vde>t. 
Uilution Fa.ctor f(Jit 
ACETONE 8260 pr,/kt, 100 
DENZENE 8260 pg/lq s 
BROMO BENZENE 8260 I' e./kg 5 
DROMOCHLOROMETHANE 8260 ~"s/kg 5 
DROMODICHLOROMETHANE 8260 p&/k, s 
DROMOFORM 8250 1'!/kt. s 
fill.OMOME1'RANE 8260 1'!/kg s 
2-DUTANONE (MEK) 8260 l'gjkg 100 
N-DUTYLBENZENE 8260 l'g/kg 5 

SEC..DUTYLBENZ~NE 8260 ~' s/t:g 5-

'I'ERT-BUTYL.BENZENE 8260 ~&lie& 5 
GAltBON DISULFIDE 8260 l's/ks 5 
CARDON TETRACHLORIDE 8260 dill£ 5 

GHLOROBENZENE &UO ~s/ka & 

D!DR.OMOCBLOROMETHAN E 8260 . l'g/kg s 
O!ILOROETBANE 8260 J;&/kg 5 
CHLOROFORM 8260 1'8/kt. s 
CHLOROMETHANE 8260 pgfkg s 
:.1-CHLOR.OTOLUENE 8260 p/5/'kg .s 
1·GI:ILOROTOLUENE 8260 1'&/ks 5 
J ,2-IJIBROM0·3·CHLOROPROPANE (DB 8260 pg/kg 5 
1,~-UUIROMOETHANE (EDB) 8260 l'g/kg 5 
llliJR.OMOMETHANE 8260 I' a:/ kg ~ 

1,~- DICHLOROBENZENE 8260 jlg,'lq; 5 
1,:.1-.!llCHLOROBENZENE 82dQ ~&/ks 5 

1,1- DICHLOROBENZENE 8~60 l's/k& IS ( 

CAOHS ElAP No.: 1431 NFESC Approved since 11/01/94 

'-'' 
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ATIACHMENT B 
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Attachment B: 

Quality Assurance Project Plan-Soil Vapor Survey 
A. PROJECT DESCRJPTION: 

I. Purpose: 

Groundwater Monitoring: 

This project consists of groundwater monitoring of four (4) available groundwater 

monitoring wells, MW7, MW3, MW2, MWI at the Angeles Chemical Company (site), 

8915 Sorensen Avenue, Santa Fe Springs, CA. 

2. · Data Usage: 

Data will be used for determination of the need for additional monitoring wells, if any, 

and remediation of the subsurface soil and groundwater. 

B. PROJECT ORGANIZATION AND RESPONSIBILITIES: 

I. Project team organization· Project manager, James Jazmin, California Registered 

Civil Engineer, Field Technicians -Blaine Field Services, Administration-Ms. 

Melanie Self. 
2. Regulatory Oversight-DISC 

C. DATA QUALITY OBJECTIVES: 

I. Data measurement objectives 

Data will be measured to begin delineation of the dissolved and free phase contaminant 

plumes in and floating on the groundwater. 

I.a. Field procedure Quality assurance guidance- Appendix G 

I.a. Laboratory Quality assurance guidance·Appendix H 
l.b. Precision, Accuracy, representatives, completeness and comparability 

(PARCC) 
I. Precision-3 to 5 times less than Practical Quantitation Limit for each 

compound of concern tested. 
2. Accuracy-to detection limits. 
3. Reprtesentativenes-to be determined after initial groundwater sampling 

review by DISC. 
4. Completeness-This is an initial groundwater monitoring episode

completeness is not anticipated. 
5. Comparability·tbis initial groundwater monitoring will be used and tbe 

comparative episode future monitoring events. 
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2. Field Measurements: 
a. In accordance with the previously approved SCS Groundwater 

Monitoring Plan and the Standard Operating Procedures for 
groundwater bailing (Appendix G). Where standards may conflict the 

more accurate measurement criteria will prevail. 

3. Laboratory Analysis: 

3. 

a. Analytical methods and detection limits 
!.Gasoline, EPA 8020, 
2.Benzene 
Ethylbenzene 
Toluene 
o-Xylene, EPA 8020 

3.m/p Xylene, EPA 8020 
4.MTBE 

5. 

b. Quality Control Analysis-Appendix H 

10 PPB 
25 PPB 

I PPMillion 
5 PPBillion 

" 
" 
" 

c. Quality Control Acceptance-Field and Laboratory Standard Operating 

Procedures and Quality Control specifications must be met. 

D. Sample Collection: 

I. Sampling design-Samples will be collected in sequence from the least to most 

contaminated wells -MW7, then MW3, then MW2, and then MWI. 

2., 3, 4-Sampling Equipment, Containers, Collection-

Groundwater Sample Collection and Containers: 

a. USEPA Method 8270, SVOC's, I liter amber gas. 

b. USEPA Method 8260, VOC's, minimum 2 vials per sample40 ml, HCL 

preservative, sealed to top no airspace. 

c. USEPA Methods 601017471, metals, 500 milliliter plastic with HN03 sealed 

to top no airspace preservative. No extra bottles required for mercury. 

d. USEPA Method 8015, total petroleum hydrocarbons, gasoline same as 8260, 

diesel same as 8270. 

S.Sampling Handling and Shipping: Page II of the approved SCS GMWP 

E. Sample Custody/Documentation 

1. Field sample custody and documentation 
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a. Field logbooks and records-note sample collection details on well 

logbooks and chain of custody 
b. Photographs-photographs of each sample will be taken during collection 

and affixed to the logbook for that well. 
c. Sample Labeling-each sample will be labeled with the well number and 

depth, time of collection, collector, and type of analysis. 

d. Custody seals-tape with date and collector signature will be will be affixed 

to the cap of each container. 
e. Chain of Custody Records-will contain the following: the field sample 

number, sample description, Date and time collected, sample matrix, 

preservation, number of containers, analysis methods, specific remarks, 

QC requirements, Sample Disposal requirements, Sample conditions, 

Relinquishing person and date and time. 
2. Laboratory sample custody and documentation-to be signed upon receipt by 

the receiving laboratory. 
3. Corrections to documentation-to be initialed by the correcting party. 

F. Analytical Quality Control Procedures: 

l. Laboratory quality assurance program-Appendix H 
2. Laboratory standard operating procedures-please see EPA license for APCL 

laboratories. 
3. Field and Laboratory quality control samples 

a. Field samples will be collected in duplicate, with one sample analy:zed 

and one sample archived for 96 hours. 
b. Blanks and spikes will be will be required for each EPA method. 

4,5,6,7 Laboratory quality control, Instrument calibration, preventative 

maintenance, Internal quality control and corrective action will be performed 

according to EPA licensing requirements. 

8. Data calculation -according to EPA licensing requirements·Reporting units

milligrams per liter. 
9. Documentation and deliverables-mailed analysis results and QC 

documentation. 

G. Data Quality Assessment and Management 

I. Data Quality Assessment and Management 

H. Quality Assurance Oversight 

I. Performance and system audits-project manager will submit one known VOC 

inoculated standard to the APCL laboratories for performance evaluation. 

2. Corrective actions-will be determined after preliminary sampling. 

3. Quality Assurance report- a quality assurance report and records will be 

submitted by the on-site California Registered Civil Engineer/project 

manager. 
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4. QAPP Implementation- the QAPP will be reviewed and initialed by the 

project manager and field personnel on-site, prior to implementation of 
groundwater sampling. 

5. QAPP revisions or amendments-will be implemented at the pre-sampling 
meeting at the instruction of the California Registered Civil Engineer/project 
manager. 
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ATTACHMENT C 
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Standard Operating Procedure 

SAMPLE COLLECTION FROM GROUNDWATER WELLS USING BAILERS 

Sampling with a Bailer (Stainless Steel, Teflon or Disposable) 

I. Put new Latex or Nitrile gloves on your hands. 
2. Determine required bottle set. 
3. Fill out sample labels completely and attach to bottles. 
4. Arrange bottles in filling order and loosen caps (see Determine Collection Order 

below) 
5. Attach bailer cord or string to bailer. Leave other end attached to spool. 
6. Gently lower empty bailer into well until water is reached. 
7. As bailer fills, cut cord from spool and tie end of cord to hand. 
8. Gently raise full bailer out of well and clear of well head. Do not let the bailer or 

cord touch the ground. If a set of parameter measurements is required, go to step 9. 
If no additional measurements are required, go to step II. 

9. Fill a clean parameter cup, empty the remainder contained in the bailer into the sink, 

lower the bailer back into the well and secure the cord on the Sampling Vehicle. 
Use the water in the cup to collect and record parameter measurements. 
Fill baler again and carefully remove it from the well. 
Slowly fill and cap sample bottles. Fill and cap volatile compounds first, then semi
volatile, and then inorganic. Return to the well as needed for additional sample 
material. 

10. Fill bailer again and carefully remove it from the well. 
II. Slowly fill and cap sample bottles. Fill and cap volatile compounds first, then semi

volatile, then inorganic. Return to the well as needed for additional sample material. 

Fill40-milliliter vials for volatile compounds as follows: Slowly pour water down the inside on the vile. 

Carefully pour the last drops creating a convex or positive meniscus on the surface. Gently screw the cap on the 

eliminating any air space in the vial. Tum the vial over, !lip several times and check for trapped bubbles. If 

bubbles are present, repeat process, 

Fill I liter amber bottles for semi-volatile compounds as follows: Slowly pour wator into the bottle. 
Leave approximately I inch ofheadspace in tho bonle. Cap bottle 

Field filwing of inorpnie 11811lPICS using a stainleas steel bailer is perfonned Ill follows: Attach filter connector to 

top of IUU'ilainless steel bailer, Attach 0.4S micron filter to connector. Flip bailer over and let water gravity feed 

throu&h tt.lllter and into the sample bottle. If high turbidity level of water clogs filter, repeat process with new 
filter until bottle is filled. Leave hadspace in the bottle. Cap bottle. 

Field fillering of inorpnic samples using a dispo110ble bailer is performed u follows: Attach 
0.45 micron filter to conneetor plug. Attach conneetor plug to bottom of full disposable bailer. Water will gravity 

feed through the filter and into tho sample bottle. If high turbidity level of water clogs filter, repeat process with 
new filter until bottles is filled. Leave headspace in tho bottle. Cap bottle, 

I 2. Bag samples and place in ice chest. 
13. Note sample collection details on well data sheet and Chain of Custody. 
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Standard Operating Procedure 

WELL WATER EVACUATION (PURGING) WITH BTS 1.75" STAINLESS STEEL 

POSITIVE DISPLACEMENT PUMP 

The BTS 1.75" Stainless Steel Positive Displacement Purge Pump is modeled after the 

EPA approved USGS/Middleburg Positive Displacement Sampling Pump. It is suitable 

for purging wells with diameters greater that 2" at depths up to several hundred feet. 

The pump is accuated with compressed air from an electric, oil-less air compressor 

mounted on the Sampling Vehicle. The air travels to the pump via a single hose. Water 

is pushed out of the pump and up a second hose to the surface. The rate of water removal 

is relatively slow and loss of volatiles is almost non-existent. There is only positive 

pressure on the water being purged. There is no impeller cavitation or suction acting on 

the water. The pump can be placed at nay location in the well and can draw water from 

the very bottom of the well. The pump is virtually im!Ifune to the erosive effects of silt or 

lack of water that can destroy other types of pumps. 

Purging with the BTS 1. 75" Stainless Steel Positive Displacement Pump 
I. Position pump hose reel over the top of the well. 
2. Start the air compressor so that it can build pressure. 
3. Connect the influent air hose and effluent water hose of the reel to the pump. 

4. Gently unreel and lower the pump into the well to the desired depth, typically several 

feet of the well bottom. Use caution when contacting the well bottom. 

5. Secure the hose reel. 
6. Connect the effluent water line extension to the hose reel. Attach the extension to a 

graduated 5-gallon bucket or other receptacle. 
7. Connect the control box air-line to the hose reel. 
8. Tum the switch on the control box to the "on" position to commence purging. 

9. Adjust water recharge duration and air pulse duration for maximum efficiency. 

Expect not more than 1.0 GPM when pumping from 0- 100 feet below grade and not 

more than 0.5 GPM when pumping from depths greater than 100 feet below grade. 

10. Upon removal of firSt casing volume, fill clean parameter cup with water. 
II. Use the., water in the cup to collect and record the required parameter measurements. 

12. Continue purging until second casing volume is removed. 
13. Collect parameter measurements. 
14. Continue purging until third casing volume is removed. 
15. Collect parameter measurements. If parameters are stable, stop purging. If 

parameters remain unstable, continue purging until stabilization occurs or the fifth 

casing volume is removed. 
16. Upon extension from the hose reel, gently recover the pump and secure the reel. 

Sample the well as required. 
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Standard Operating Procedures 

ROUOTINE DECONTAMINATION OF BTS 1.75" STAINLESS STEEL 
POSITIVE DISPLACEMENT PUMP 

I. Remove pump and hose from well. 
2. Place pump and hose into fixed Stainless Steel sink. 
3. Scrub non-phosphate soap on outside of pump and hose in sink. 

4. Spray outside of pump and hose with hot de-ionized water generated by on board 

Hotsy Steam Pressure Washer until all soap has been removed. 
5. Allow sufficient time for hot de-ionized water to thoroughly decontaminate outside of 

hose and pump. 
6. Reel remaining hose from sink onto take up reel. 
7. Remove pump form hose. 
8. Connect Pressure Washer wand tip to hose. Spray inside of hose with hot de-ionized 

water until hot water exits the opposite opening. Continue for at least one minute. 

9. Connect Pressure Washer wand tip to pump. Spray inside pump with hot de-ionized 

water until hot water exits the opposite opening. Continue for at least one minute. 

10. Reconnect hose and pump. 
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Soil Gas Sampling LARWQCB Sites 
Standard Operating Procedure 

Soil Gas Sampling at LARWCQB Sites 
by: Todd Hanna, Vlmncx® 

Introduction 
This document is prepared specifically to address the requirements of California regulatory agencies for conducting 
soil gas investigations. The following pages refer specitically to the collection of soil gas samples. 

Equipment 
Vironex® operates a mobile sampling unit capable of collecting soil, groundwater, and soil gas samples to depths in 
excess of 40 feet below ground surface. The Vironex sampling unit is operated by a highly trained field technician. 
Every Vironex field technician is HAZWOPER certified and medically monitored. Field equipment and sampling 
systems used by Vironex are as follows: 

·Geoprobe® model 6600/5400/4220 hydraulic sampling system 
·Carrier vehicle. Ford F·250/Ford F-550/Kubota Track 
·Vacuum/Volume System 
·Pump flow regulator 

Samplln~: Procedures 

-60+ feet of hardened steel probe rods 
-Expendable point holder and points 
-Post Run Tubing(PRT) System 
-Polyethylene, Teflon, and Silicon Tubing 

Vironex uses the soil gas sampling procedures as described by Guoprobe Systems in their 1998199 equipment 
catalog. 

Soil gas samples are collected at discrete depths using the Vacuum/Volume System to purge and draw a sample 
through the J'RT System. Vironex uses polyethylene tubing through which the sample is drawn. The tubing is 
discarded after each sample. A regulator is placed in line with the polyethylene tubing to control flow rate while 
purging and collecting samples. A maximum pump rate of 200 cc/min. or lower will be used during sample 

collection whenever possible. Deviation from this may occur when subsurface conditions warrant an increased !low 
rate to achieve a desired sample. Standard Operating Procedures(SOP) for sample collection using the 

Vacuum/Volume and PRT Systems are attached to this document. 

The sample train may be purged using a syringe in lieu of the Vacuum/Volume System. The in-line regulator will 
not be necessary to control pump rates for this method of sample purging and collection. Designated purge volume 
requirements will be recognized for either method of collection. Purge volumes are determined at the first sampling 
location of the workday. Volumes of I, 3, and 6 should be purged and samples collected after each purge. The 
sample yielding the highest concentrations will detennine the standard purge volume for that work day and job site, 
Samples will only be extracted with a clean syringe after purging and when the sampling train has reached 
atmospheric pressure, as indicated by the line pressure gauge. Samples are delivered immediately to the on site 
mobile lab for analysis. 

A minimum samplins depth of S feet below ground surface is recommended to minimize sample dilution with 
atmospheric air. 

Dedicated vapor probes can be installed for single and multi-depth applications. Stainless ateel-screened implants 
are installed with polyethylene or Teflon tubing, For specific instructions for installation, please see attachment. 

Decontamination of down hole tooling occurs after each sample. 
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